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ARBITRARY PROPORTIONS. 
It is not necessary in all cases, indeed 


| 
| 
| 


probably not in the majority of cases, to | 


pay particular attention to the relative 
amounts of the approaching and receding 
action. And it is a very common practice 
to make the whole height of the tooth a cer- 
tain fraction of the pitch; the part which 
projects outside the pitch circle being made 
a little less than that within, by which the 
clearance is provided for. Thus, 
in Fig. 0, the whole height J, is # 
of the pitch; and the part / is to 
d as 11:13. Two other propor- 
tions which have been extensively 
used are as follows: 
l=§ pitch; h :d::4:5. 
l=%, “ b:d::8:4, 

Teeth proportioned according to 
either of these rules will work 
satisfactorily for most purposes, 
if there be at least 12 teeth upon 
the smallest wheel. But if occa- 
sion arises, as it may, for the 
use of a pinion with only six or 
eight ‘‘leaves”’ (as the teeth of 
very small wheels are sometimes 
called), it will be found advan- 
tageous, if not absolutely neces- 
sary, to make the faces of those 
leaves longer. As for the angle 
of action, and the proportion of 
the angle of approach to that of 
recess, both these things will, of 
course, vary according to the num- 
bers of teeth, whichever of these 
systems be adopted. It may be 
added, that in connection with 
these rules, instructions are fre- 
quently given as to the amount 
of back-lash, which is also, accord- 
ing to them, a definite fraction of 
the pitch. This is, no doubt, 
very proper in reference to wheels 
cast from patterns; but there cer- 
tainly does not seem to be any 
reason for it if the teeth are to be 
cut; whatever the pitch, it is prac- 
tically sufficient that the backs of 
the teeth should barely clear each 
other when the fronts are in driv- 
ing contact. 


DIAMETRAL PITCH. 


In designing spur gearing it is 
necessary to find the circular pitch, 
not only because, as we have seen, 
it is used in the graphic con- 
struction, but because the strength of the 
tooth depends upon its thickness. Were 
there nothing to the contrary, it would be 
most convenient to express the pitch in whole 
numbers or manageable fractions, as 2 inch 
pitch, 3¢ inch pitch, and so on. But as the 
circumference is 3.1416 times the diameter, 
awkward decimals will often appear in the 
values of the diameters of the pitch circles, 
if this plan be adhered to. Now, if the 
tooth be strong enough, it matters little if it 
be a little stronger ; and it is practically 
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No. of Teeth 


Diameter 
a wheel of 16 inches diameter have 80 teeth ; 


then, }§ = }’”=diametral pitch, but #§=5, 
and we call it a ‘‘5-pitch” wheel. By this 
system the calculations as to diameter and 
number of teeth are made very simple; as, 
for example: 

Required, the diameter of a 4-pitch wheel 
with 37 teeth: 


: thus, let 


$7 —914=diameter. 
How many teeth of 16-pitch on a wheel of 


| 37g diameter ? 


3% x 16—62=No. teeth. 

The tooth may be made to project outside 
the pitch circle, a definite fraction of the 
diametral pitch, as in the case 
of the circular pitch; and thus the 
size of the blank may be readily 
ascertained, If this projection be 
made, for instance, 11g the diame- 
tral pitch, the face of the tooth 
will be nearly as long as that 
found by the first of the arbi- 
trary rules above given; and the 
diameter of the blank is determined 
by simply adding to that of the 
pitch circle, 2} times the diametral 
pitch. 


THE MANUFACTURE OF ACCURATE 
GEAR CUTTERS, 


In cutting a spur wheel it is 
essential that the contour of the 
milling cutter conform precisely 
to that of the space between two 
teeth. The obvious disadvant- 
ages of turning the cutter by hand 
to fit a template filed out, if not 
laid out, by hand, have already 
been alluded to; also the fact that 
they have been in part avoided, by 
the use of mechanical means for 
describing the required curves on 
the template. 











This is, however, but one step, 
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EpmIcycLOIDAL ENGINE.—TopPp VIEW. 


much more important to have the diameter | 


a whole number, or a convenient fraction, 
than that the circular pitch should be either 
the one or the other. This is accomplished by 
the use of what is called the diametral pitch ; 
which is simply the quotient found by divid- 
ing the diameter, instead of the circumfer- 
ence, into as many equal parts as the wheel 


has teeth: ; 
Diameter 
Whence, Diametral Pitch = —————-—_, 
No. of Teeth 
and Circular Pitch=Diametral Pitch x 3,1416. 


In the use of this system, convenient | 
values of the diametral pitch are selected, | 
each being a fraction with unity for its | 
numerator and an integer for its denomina- | 
tor, as 1, 14, 14, 14, vo. ay, ete. 

The denominators of these fractions only 
are commonly used in giving the diametral 
pitch; thus an “8-pitch wheel” is one which 
has eight teeth for each inch of diameter, or 
whose diametral pitch is 14”. This is, 
in fact, merely inverting the fraction, 
and 
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Hint 





and that of the shortest; for by the 
methods explained in our first ar- 
ticle, the epicycloidal curves can 
be drawn on metal with compara- 
tive speed and extreme accuracy. 
There yet remain the laborious 
processes of making the template, 
and making the cutter fit it when 
made. When these things are 
done by hand, exact duplication 
of templates, cutters or wheels, is 
a matter of impossibility, to all 
practical intents and purposes, 

But this becomes, on the con- 
trary, a matter of ease and perfect 
certainty, when the work is done 
by the two machines of which 
we give illustrations. They were 
recently introduced by the Pratt and Whit- 
ney (ompany, in whose shops they may be 
seen in successful operation; and they are 
well worthy of study, not only on account 
of the ingenuity and beauty of their move- 
ments, but as models of skillful planning and 
rare examples of the practical embodiment 
of correct theory. 


i 
ML 


THE EPICYCLOIDAL ENGINE, 


The object of this machine is to form the 
/template subsequently used as a guide in 
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shaping the cutter. Its general appearance 
is shown in Fig. 1; the operating parts are 
more distinctly shown in Fig. 2, which is 
aview taken nearly from above; the action 
is illustrated in the series of cuts which 
follow. 

In Fig. 3 A is a portion ofa flat ring, fixed 
to the framing; this represents a pitch circle. 
B, is a disc, 
circle; this turns freely upon a tubular stud 
F, fixed in the carrier C, which turns about 
a pivot D, fixed to the frame at 
of A; by means of the clamped socket, 
capable of sliding upon the rod, the posi- 
tion of D, may be adjusted to suit the 
radius of A. 
disc can roll upon the edge of A, and 
is compelled to do so by the flexible 
steel ribbon shown by the heavy line, 
which is wrapped round and secured 
to both pieces, due allowance for its 


representing the describing 


the center 


Thus as C moves, the 


thickness being made in adjusting their 
radii. H’ is a second tubular stud fixed 
in the carrier, at the same distance from 
the pitch circle as the other, but on the 
opposite side; the centers of the two studs 
lying on a right line through DD. Upon 
these two studs turn the two worm wheels 
FF’, shown in Fig. 4; 
above 


these are ina plane 
A and B, so that the axis of the worm 
(, is vertically over the common tangent of 
the pitch and describing circles; the relative 
positions of these and other parts will be 
most clearly seen by a study of the vertical 
section, Fig. 8. The worm G, is supported 
in bearings secured to the carrier ( and is 
driven by another small worm turned by the 
pulley J, as seen in Fig. 2; the driving cord, 
passing through suitable guiding pulleys, is 
kept at uniform tension by a weight, how 
ever C moves; this is shown in Figs. 1 and 2. 

Upon the same studs, in a plane still bigher 
than the worm-wheels, turn the two discs 
IT, H’, Figs. 5, 6, 7. The diameters of these 
are equal, and precisely the same as those of 
the describing circles which they represent, 
with due allowance, again, for the thickness 
of the steel ribbon by which these also are 
connected. It will be understood that each 
of these discs is secured to the worm wheel 
below it, and the outer one of these to the 
dise B: so that as the worm @ turns, // and 
H’ are rotated in opposite directions, the 
motion of /7 being identical with that of B: 
this last is a rolling upon the edge of A, 
the carrier C with allits attached mechanism 
moving around J at the same time. Ultimate- 
ly, then, the motions of J/, /7’, are those of 
two equal describing circles rolling in ex 
ternal and internal contact with a fixed pitch 
circle. 

In the edge of each dise a semicircular re- 
cess 1s formed, into which is accurately fitted 
a cylinder J, provided with flanges, between 
which the discs fit so as to prevent end play: 
this cylinder is perforated for the passage of 
the steel ribbon, the sides of the opening, as 
shown in Fig. 5, having the same curvature 
as the rims of the discs. Thus when these 
recesses are Opposite each other, as in Fig. 
6, the cylinder J fills them both, and the 
tendency of the steel ribbon is to carry it 
along with ZZ when (' moves to one side of 
this position, as in Fig. 7, and along with //’ 
when ( 
Fig. 5. 


moves to the other side, as in 


This action is made positively certain by 
means of the hooks A, A’, which catch into 
recesses formed in the upper flange of J, as 
seen in Fig. 6 The spindles, with which 
these hooks turn, extend through the hollow 
studs, and the coiled springs attached to their 
lower ends, as seen in Fig. 8, urge the hooks 
in the directions of their points; their mo 
tions being limited by stops 9, ov’, fixed not 
in the dises 77, //’, but in projecting collars 
on the upper ends of the tubular studs. The 
action will be readily traced by comparing 
Fig. 6 with Fig. 7; as C goes to the left, the 
hook A’ is left behind, but the other one, 
cannot escape from its engagement with the 
flange of J: which accordingly is carried 
along with #7 by the combined action of the 
hook and the steel ribbon. 

On the top of the upper flange of J, is se- 
cured a bracket, carrying the bearing of a 
vertical spindle , whose center line is a 
prolongation of that of J itself. This spindle 


is driven by the spur wheel NV, keyed on its 
upper end, through a flexible train of gear- 
ing seen in Fig. 2: at its lower end it carries 
a small milling cutter M, which forms the 
edge of the template 7’, firmly clamped to 
the framing. 

When the machine is in operation, a heavy 
weight seen in Fig. 1, acts to move C about 
the pivot ), being attached to the carrier by 
a cord guided by suitably arranged pulleys; 
this keeps the cutter M up to its work, while 
the spindle Z is independently driven, and 


Fig. 14. 


the duty left for the worm G@ to perform, is 
merely that of controlling the motions of the 
cutter by the means above described, and 
regulating their speed. 
The center line of the cutter is thus auto- 
matically compelled to travel in the path 
’S, composed of an epicycloid and a hypo 
cycloid, if A be a segment of a circle as here 
shown; or of two cycloids, if A be a straight 
bar. The radius of the cutter being constant, 
the edge of the template 7’is cut to an out- 
line also composed of two curves; since the 
radius of Mis small, this outline closely re- 
sembles RS: but particular attention is called 
to the fact that it is not identical with it, nor 
yet composed of truly epicycloidal eurves of any 
generation whaterer: the result of which will 
be subsequently explained. 


ae 








Fig, 11. 


NUMBER AND SIZES OF TEMPLATES. 

With a given pitch, every additional tooth 
increases the diameter of the wheel, and 
changes the form of the epicycloid; so that 
it would appear necessary to have as many 
different cutters, as there are wheels to be 
made, of one pitch. 

But the proportional increment, and the 
actual change of form, due to the addition 
of one tooth, becomes less as the wheel be 
comes larger; and the alteration in the outline 


soon becomes imperceptible. Going. still 
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farther, we can presently add more teeth 
without producing a sensible variation in the 
contour. That is to say, several wheels can 
be cut with the same cutter, without intro- 
ducing a perceptible error. It is obvious 
that this variation in the form is least near 
the pitch circle, which is theonly part of the 
epicycloid made use of; and Prof. Willis 
many years ago deduced theoretically, what 
has since been abundantly proved by prac- 
tice,—that instead of an infinite number of 
cutters, 24 are sufficient of one pitch, for 





SET OF WHEELS AND RACK. 


making all wheels, from one with 12 teeth 
up to a rack. 

Accordingly, in using the epicycloidal 
engine, segments of pitch circles are provided 
of the following diameters (in inches): 


12, 18, 27, 60, 
18, 19, 30, 75, 
14, 20, 34, 100, 
15, 21, 38, 150, 
16, 23, 43, 300, 
1%; 25, 50, a. 


The diameter of the discs which act as de- 
scribing circles, is 7$ inches, and that of the 
milling cutter which shapes the edge of the 
template, is 4 of an inch. 

Now if we make a set of 1-pitch wheels 
with the diameters above given, the smallest 
will have twelve teeth, and the one with 


PANTAGRAPHIC GEAR CUTTER ENGINE. 


fifteen teeth will have radial flanks. The 
curves will be the same whatever the pitch; 
but as shown in Fig. 9, the blank should be 
adjusted in the epicycloidal engine so that 
its lower edge shall be ;yth of an inch (the 
radius of the cutter .7) above the bottom of 
the space; also its relation to the side of the 
proposed tooth should be as here shown. 
And, as previously explained, the depth of 
the space depends upon the pitch. In the 
system adopted by the Pratt & Whitney 
Company, the whole height of the tooth is 





21¢ times the diametral pitch, the projec- 
tion outside the pitch circle being just equal 
to the pitch, so that diameter of blank= 
diameter of pitch circle+2 x diametral pitch. 

We have now to show, how, from a single 
set of what may be called 1-pitch templates, 
complete sets of cutters of the true epicy- 
cloidal contour may be made of the same or 
any less pitch. 

THE PANTAGRAPHIC CUTTER ENGINE. 

In Fig. 9, the edge T7, is shaped by the 
cutter M, whose center travels in the path 
RS, therefore these two lines are at a con- 
stant normal distance from each other. Let 
a roller P, of any reasonable diameter, be 
run along 7'7, its center will trace the line 
UV, which is at a constant normal distance 
from 7'7, and therefore from RS. Let the 
normal distance between UV and RS be the 
radius of another milling cutter V, having 
the same axis as the roller P. and carried by 
it, but in a different plane, as shown in the 
side view; then whatever V cuts will have 
RS for its contour if it lie upon the same 
side of the cutter as the template. 

Now if 77 be a 1-pitch template above 
mentioned, it is clear that V will correctly 
shape a cutting edge of a gear cutter for a 
1-pitch wheel. The same figure, reduced to 
half size, would correctly represent the for- 
mation of a cutter for a 2-pitch wheel of the 
same number of teeth ; if to quarter size, 
that of a cutter for a 4-pitch wheel, and 
so on. 

But since the actual size and curvature of 
the contour thus determined depend upon 
the dimensions and motion of the cutter J, 
it will be seen that the same result will 
practically be accomplished if these only be 
reduced ; the size of the template, the diam 
eter and the path of the roller remaining 
unchanged. 

The nature of the means by which this is 
effected in the Pantagraphic Cutter Engine 
is illustrated in Fig. 10. The milling cutter 
N, is driven by a flexible train acting upon 
the wheel 0; its spindle is carried by the 
bracket B, which can slide from right to 
left upon the piece A, and this, again, is free 
to slide in the frame F. These two motions 
are in horizontal planes, and perpendicular 
to each other. 

The upper end of the long lever PC, is 
formed into a ball, working in a socket 
which is fixed to B. Over the cylindrical 
upper part of this lever slides an accurately 
fitted sleeve D, partly spherical externally, 
and working in a socket which can be 
clamped at any height on the frame 7. The 
lower end P, of this lever being accurately 
turned, corresponds to the roller P in Fig. 9, 
and is moved along the edge of the template 
7, which is fastened in the frame in an in- 
variable position. 

By clamping D at various heights, the 
ratio of the lever arms 7'), DC, may be 
varied at will, and the axisof V made to 
travel in a path similar to that of the axis of 
P, but as many times smaller as we choose; 
and the diameter of V is made less than that 
of P in the same proportion. 

The template being on the left of the 
roller, the cutter to be shaped is placed on 
the right of V, as shown in the plan view at 
Z, because the lever reverses the movement. 

This arrangement is not mathematically 
perfect, by reason of the angular vibration 
of the lever. This is, however, very small 
owing to the length of the lever ; it might 
have been compensated for by the introduc- 
tion of another universal joint, which would 
practically have introduced an error greater 
than the one to be obviated, and it has with 
good judgment been omitted. 

The gear cutter is turned nearly to the re- 
quired form, the notches are cut in it, and 
the duty of the pantagraphic engine is 
merely to give the finishing touch to each 
cutting edge and give it the correct outline. 
It is obvious that this machine is in no way 
connected with, or dependent upon, the epicy- 
cloidal engine ; but by the use of proper 
templates it will make cutters for any de- 
sired formof tooth ; and by its aid exact 
duplicates may be made in any numbers 
with the greatest facility. Its general ap- 
pearance is shown in Fig. 11. It will be 
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noted that the universal joints are not 
actually of the ball and socket kind, which 
suggests the explanation, that in Figs. 
3-10 inclusive, we have made no attempt 
to give precise details or proportions, but 
only to make as clear as we are able to, the 
principles and mode of action of these re- 
markably ingenious machines, as well as of 
the system adopted in using them. 

THEORETICAL DEFECTS OF THE SYSTEM. 

It forms no part of our plan to represent 
as perfect that which is not so. And there 
are one or two facts which at first thought 
might seem serious objections to the adop- 
tion of the epicycloidal system. These are: 

1. It is physically impossible to mill out a 
concave cycloid, by any means whatever, 
because at the pitch line its radius of curva- 
ture is zero, and a milling cutter must have 
a sensible diameter. 

2. It is impossible to mill out even a con- 
ver cycloid or epicyloid, by the means and 
in the manner above described. 

This is on account of a hitherto unnoticed 
peculiarity of the curve at a constant nor- 
mal distance from the cycloid. In order to 
show this clearly, we have in Fig. 12 





enormously exaggerated the radius CD, of 
the milling cutter (/ of Figs. 7and 8) The 
outer curve HL, evidently, could be milled 
out by the cutter, whose center traveis in 
the cycloid CA; it resembles the cycloid 
somewhat inform, and presents no remark- 
able features. But the inner one is quite 
different; it starts at 
down, tnside the ec re’e whose radius is CD, 
EK, then 
crossing this circle at G@, and the base line 
at #. It will be seen then that if the center 
of the cutter travel in the cycloid AC, its 
edge will cut away the part GHD, leaving 
the template of the form OGI. Now if a 
roller of the same radius CD, be rolled along 
this edge, its center will travel in the cycloid 
from A, to the point P, where a normal 
from G@,cuts it; then the roller will turn upon 
asa fulcrum, and its center will travel 
from P, to (,in a circular are whose radius 
is GP=CD. 

That is to say, even a roller of the same 
size as the original milling cutter, will not 
retrace completely the cycloidal path in 
which the cutter traveled. 

Now in making arack template, the cutter, 


D, and at first goes 


forms a Cusp at begins to rise, 
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after reaching C, travels in the reversed 
cycloid CR, its left-hand edge, therefore, 
milling out acurve DK, similarto HZ. This 
curve lies wholly outside the circle DJ, and 
therefore cuts OG at a point between F’and 
G, but very near to G. —‘Phis point of inter- 
section is marked S in Fig. 18, where the 
actual form of the template OSA is shown. 
The roller which is run along this template 
is larger, as has been explained, than the 
milling cutter. When the point of contact 
reaches S (which is so near to @ that they 
practically coincide), this roller cannot now 
swing about S through an angle so great as 
PGC of Fig. 12; because at the root D, the 
radius of curvature of DA is only equal to 
that of the cutter, and @ and S are so near 
the root that the curvature of SA near the 
latter point, is greater than that of the roller. 
Consequently there must be some point U in 
the path of the center of the roller, such that 
when the center reaches it, the circumference 
will pass through S, and be also tangent to 
Sk. Let 7’ be the point of tangency; draw 
SU and 7U, cutting the cycloidal path AR 
in X and Y. Then, UY being the radius of 
the new milling cutter (corresponding to V 
of Fig. 9) it is clear that in the outline of the 














gear cutter shaped by it, the circular arc 
XY will be substituted for the true cycloid. 


THE SYSTEM PRACTICALLY PERFECT. 


The above defects undeniably exist; now, 
what do they amount to? The diagrams, 
Figs. 12 and 13, are drawn purposely with 
these sources of error greatly exaggerated 
in order to make their nature apparent and 
The diameters used 
in practice, as previously stated, are: de- 
scribing circle, 74 inches; cutter for shaping 
template, 4 of an inch; roller used against 
edge of template, 14 inches; cutter for shap- 
ing a 1 pitch gear-cutter, 1 inch. 

With these data the writer has found that 
the total length of the arc XY of Fig. 18, 
which appears instead of the cycloid in the 
outline of a cutter for a 1-pitch rack, is less 
than 0.0175 inch ; the real deviation from 
the true form, obviously, must be much less 
than that. It need hardly be stated that the 
effect upon the velocity ratio of an error so 
minute, and in that part of the contour is so 
extremely small as to defy detection. And 
the best proof of the practical perfection of 


their existence sensible. 


this system of making epicyclaidal teeth is 


Fig 10 


found in the smoothness and precision with 
which the wheels run; a set of them are 
shown in gear in Fig. 14, the rack gearing 
as accurately with the largest as with the 
smallest. To which is to be added, finally, 
that objection taken, on whatever grounds, 
to the epicycloidal form of tooth has no bear- 
ing upon the method above described of 
producing duplicate cutters for teeth of any 
form, which the pantagraphic engine will 
make with the same facility and exactness, 
if furnished with the proper templates. 
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Extracts from Chordal’s Letters. 


Mr. Editor: 

* * * * Contrary to my expectations, 
his honor, the judge, has not yet decided 
whether MeGuffey must pack up his hideous 
noises, and his boiler tools, and his water 
power, and move to other climes, where the 
patrons of the heavy arts are already deaf. 
The matter is one of considerable interest to 
every man who makes an industrial racket 
within the hearing of the sensitive property 
owner, and I will post you when a decision 
is reached, 





* * * * Some towns full of factories 


give no thought to their great value as crea 
tors and supporters of the place. There are 
some places of considerable size which seem 
to be totally unaware of the fact that the pay 
rolls of the shops are the pay rolls of the 
town. Many towns, however, are alive to 
this question and seek, by means wise and 
unwise, legitimate and illegitimate, prudent 
and absurd, to get manufacturers to locate 
They offer choice real estate 
free of cost, brick for the hauling, water for 
years free of cost, exemption from taxation 
for a limited term, free transportation from 
the old point, free removal of all present 
facilities, such as coal mines, iron mines, 
canals, rivers, local trade, etc., and large 
vash donations or loans. Towns can afford 
these things. Manufactures bring people, 
and people who spend every cent they earn. 
The pay roll of a concern represents the in- 
stant expenditures of the employes, 

* * * * Newton has had a splendid 
shop running for about six years. He built 
it after deliberate planning, and he seems to 


among them, 


have almost every modern convenience. His 


foundry is large and well shaped, Cranes 
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touch the big floor all over. The core oven 
is the best I have ever seen, and for a won- 
der, it is in the right place. Sand and iron 
can be got to the foundry nicely, and cast- 
ings can get to the cleaning room nicely, and 
from the cleaning room they can get to the 
shop or track nicely.  Car-tracks, turn- 
tables, scales and cranes are just in the right 
place. The sand sheds are handy, the flask 
yard is handy, the scrap yard is handy. The 
blacksmith shop is put where stock can be 
got to it and where forgings and cinders can 
be got from it. The pattern shop is located 
so lumber can be got from the lumber house, 
and so patterns can be got to the pattern 
store room, and a trap in the floor lets all 
shavings and dust down into a fire-proof 
vault with a single low-down door for cart- 
age. The pattern store room is large and 
light, and is divided so you can find a pat- 
tern in it. The lumber house is well ar- 
ranged and well ventilated. The paint shop 
is tip top. The water closets are more than 
decent. The wareroom, and the store room, 
and the offices, have all been well looked out 
for. The machine shop is well arranged for 
the handling of work without much tugging, 
and for its easy delivery upon the cars when 





hk 
| 
= | 4 
|| |p 
| 
done. The division of things for fire pro 


tection is good, and air, and light, and water 
are in abundance. 

With all these conveniences finely schemed 
and finely executed, Newton finds he has 
been guilty of a grand oversight, and he 
sometimes expresses a wish that the whole 
shop would tumble down so he could build 
it over again. 

* * * * It is really a fact that New- 
ton has no place to keep castings. His 
foundry can make them, and his shop can 
work them up, but in the interim between 
operations there is not a place where these 
may rightfully lay their heads. 
There is no place for them in the foundry, 
the cleaning room is fully occupied by cast- 
ings being cleaned, and there is no yard 
room which is not legitimately and fully 
occupied. Every manager knows that, 
while there is no necessity for harboring old 
useless, out-of-fashion, or cracked castings, 
many tons of standard work must be kept 
on hand untouched for many weeks. 

Poor Newton now finds that there is only 
one place to put these castings in, and that 


castings 


isin the machine shop. As a consequence, 
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he now sees piles and piles of castings 
wherever he may look. Alongside lathes 
and planers and drills and slotters and 


boring mills, and under and on top of lathes, 
drills, slotters, and boring mills, 
are these things piled. They hurt the eye- 
balls of the manager, they annoy the men, 
they prevent cleaning up the shop, they de- 
moralize things generally. 

The place originally planned for a setting 
up floor is now a trifling space, bounded on 
untouched 
these castings 


planers, 


all sides by a craggy shore of 
In the disorder of 
there is no keeping track of them, and it is 
almost always easier to get new 
from the foundry than to unearth old ones 
from these piles. Newton swears he won't 
put up with it any longer, and is now plan- 
ning a general confiscation of the pattern 
store-room as a casting store. He will put 
another story on the pattern shop to give 
him a pattern room. He purposes to divide 
his new casting room, pattern ware- 
house, by low fences into small spaces de- 
voted to each separate product he builds, so 
that castings may be found instanter, and 
the whole stock kept free and in subjection. 

* * * * This reminds me that in Mr. 
Corliss’ in Providence, the casting 
room is made amply large, and is made the 
focal point of tracks from the foundry and 


castings. 


castings 


nee 


shop 


other shops. Here the castings come as 
soon as done, and here they stay in store till 
needed. 

* * * * And this again reminds me 


that in some little country shops there is for- 
ever and eternally a wrangle over the question 
- of whose business it is to clean up castings. 
Sometimes the foundry will clean up castings 
nicely, more to see what the castings look 
like, than to perform a duty, and sometimes 
they won’t. Sometimes the foundry wants 
core rods, or anchors, or spiders, or 
big core to saw up into little ones, in which 
‘ase they may clean the casting before they 
get done with it. Sometimes the cupola 
tender has time to clean castings, and some- 
times he doesn’t. Sometimes there will be a 
gawk of a man employed for the purpose, 
and the foundry will want this gawk fora 
shoveler as soon as the castings are shaken out. 

* * * * Some lathesman has had 
orders for a week, to snatch a certain gear 


some 


No 


as soon as it is cast and ‘‘bore her out two 
and seven-sixteenths full.”” This morning he 
is told that the boys managed to get a good 
one cast last night, into the 
foundry and, among a lot of other stuff, he 
sees a lump of sand which he recognizes as 
being pregnant with the thing sought for. 
He kicks the thing around a little, curses it 
a good deal, 
an old core and puts some finishing 
touches on it with an old file stub, and then 
trundles it into the shop, leaving a track of 
burnt sand wherever he goes, When he gets 


so he goes 


jabs some of the sand loose with 
rod, 
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to his lathe and lets some of it light on his 
gear, he concludes to take a little more loose 
nad off. He rattles it off with a hammer. 
Then he chucks the job, and in knocking it 
trueness he gets some more sand off. 
The lathe catches all the sand removed by 
this process. Then he bores her out two and 
seven-sixteenths full, and throws it on the 
floor. Some viseman cuts a key seat in it, 
and it is ready for shipping. Not a grain of 
sand has been purposely removed, which did 
not in some way interfere with the handling 
No one has pretended 


into 


or working of the job. 
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to clean this casting. If this machinist had 
gone to the foundry-men and said anything 
about cleaning he would have been told that 
nobody had time just now. If he had gone 
to the head boss of the shop, he would have 
sent to the foundry-men. If he had 
around that pile of castings, till some- 
body did have time to clean his job, the 
aforesaid head boss would have happened in 
and told him to ‘‘ clean her up and get her 
* Our machinist knows all about this, 
He takes as 


been 
stood 


done. 
so he don’t say boo to anybody. 


ffitom'so 


The foreman of such foundries is generally 
the loudest mouthed braggart that ever ram- 
med sand. He will bragof the fine shops 
he has had charge of ; he will brag of the 
difficult castings he has made, when others 
have failed; he will brag of his superior 
knowledge of irons, and of sand, and of 
facings. And still he will turn out castings, 
day after day, which are not near so good- 
looking as the pig iron he melts up. They 
will be warped, and strained, and crooked, 
and hard beyond all belief; he will use part- 
ing sand for facing, and will complacently 
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deliver castings with the sand fused into the 
outer surface; he can make cores which hot 
iron will melt, and the hub hole in one of 
his pulleys will be a vitreous cavity, which no 
machinist, city born, might ever hope to bore 
out; he will leave cores out where needed, 
and put cores in original places; he will put 
anchors just where they ought not to be, 
and he will fix core rods and spiders so that 
they will get welded to the casting; he don't 
seem to care if a casting runs a pound or ten 
pounds short, and if it is so bad a case that 


ny HA 


orb fate dt a NN 


ww 


antl 





little sand off as possible, and gets the job 
off his hands, 
** # 4 moulders in this 
wide world are the moulders who work 
these little country shops. Unlike the country 
machinists, they don’t know how to do good 
work with poor facilities; and, unlike city 
moulders, they don’t know what facilities to 
ask for. Not one in five of them knows any- 
thing about moulding. 


The worst 


Not one in a dozen 
cast a ten pound sash weight without a 
two pound shrink in it. Not one in a dozen 
can Cast a straight armed pulley at all 


can 


No. 
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he can’t get it off his hands, he will splice 
it with hot iron the next heat, instead of 
making a new one; he will lose one tool out 
of twenty, and when he gets his ugly cast 
ings done, he won't clean them up. 

* * * * When I was in Cincinnati, I 
was told of an old shop, and a big one, in 
that city, which followed the plan, when 
they made a new pattern, making one 
casting, just to see if the pattern was right. 
And a Cincinnati pattern maker told me that 
an inventor came to him once and wanted a | 
pattern made, 


of 
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inventor said he didn’t have any. He asked 
him to make one, and the inventor said he 
didn’t have the least idea how to make a 
drawing; he asked him to explain what kind 
of a pattern he wanted, but the inventor 
didn’t know how to explain anything; he 
told him to make a model, but the inventor 
was no mechanic, and couldn't. Then he 
told him he could do nothing for him, and 
the inventor went away and came back next 
day with a piece of an apple whittled into 
the shape he wanted his pattern made. 

* * * * Since I commenced on this 
letter, his honor the judge 
has delivered himself. After 
a thorough overhauling of 
‘modern instances,” he de- 
cides that the boiler makers 
must go. He puts no origin- 
ality into his decision. The 
existence of the nuisance be- 
ing admitted by defendants, 
he sees that the last comer 
ought to first. He is 
guided entirely by preceding 
decisions which have put 
annoying factories out of man- 
ufacturing towns. 

This is a settler for McGuf- 
fey. The judge gives him a 
reasonable time in which to 
hammer on jobs now under 
way, and says he can even 
stay if he will be quiet. He 
puts the sensitive neighbor 
under bonds, so that if Me- 
Guffey chooses to find out 
what the Supreme Court 
thinks of boiler making, and 
the Supreme Court should 
say he was erroneously or- 
dered to move, he can find solace in a suit 


go 


for damages. 

McGuffey is now wondering where he can 
go without annoying somebody. 

He has received no pressing invitation to 
come to other parts of the town, though he 
has received invitations to come to other 


towns. If he moves at some one’s beckon- 
ing, I think he will demand from the 
beckoner the showing of a certificate of 


absolute deafness, or a bond securing quiet 
enjoyment of noisy privileges. 
* * * # * Very respectfully, 
CHORDAL. 


— eae 


English Emery Grinding Machinery. 
Experience has proved that it is al- 
important that every fitter 
should have his own emery wheels and 
machine as his own vise, so great a 
saving of time and labor is effected by the 
use of well-designed and well-constructed 
tools. We illustrate this week a number of 
emery grinding machines, now being offered 
to the British public and users all over the 
world, by the largest and one of the most 
enterprising machinery firms in their line in 
England, namely, Thomson, Sterne & Co., 
(Limited); offices, 9 Victoria Chambers, West- 


most as 


minster, London, S. W.; 11 Rue Louis le 
Grand, Paris, France, and factories, the 
Crown Iron Works, Glasgow, Scotland. 


We believe the firm has as yet no special 
representative in this country. 

The largest of four Emery Grinders built 
upon a similar principle is shown in the first 
illustration, namely their D emery grinder, 
with stand and counter-gear attached. Of 
the A, Band C sizes, not shown, it is suf- 
ficient to say, that eech is ordinarily supplied 
with a patent ‘‘consolidated” emery wheel, 
8” diameter, by 1” broad, 12” diam. by 14” 
broad, and 16” diam. by 14” broad, respective- 
ly, fitted with but that 
special variations from these sizes can be 
made by special order. 

The A, B, C and D grinders de- 
signed so that they can be fixed on a bench 
and driven by counter gear above or below, 
but the makers very sensibly recommend 
that the machines should be supplied with 
their own stand and counter gear. 
different kinds of rests are supplied with 
machines, being flat, 


cast iron washers, 


are 


Two 


these one and one 


He asked for a drawing; the | angled. 
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The counter gear being fitted on the stands 
with belt shifters complete, the grinders are 
at once ready to be put down to work, only 
requiring the driving belt from the running 
shaft of the shop. 

The D emery grinder, shown in the illustra- 
tion, is fitted with a ‘‘consolidated” emery 
wheel, 20’ diam. by 2” broad. 

The D grinder is a very useful size of ma- 
chine for general grinding, as a great variety 
of work both light and heavy can be done on 
it. These four sizes are all so substantially 
made, and the emery wheels and washers 
properly balanced, that they require no ex- 
pensive foundation, and will run quite satis- 
factorily on an upper floor, many hundreds 
being now in successful operation. 

Passing to a grind- 
ing tool, which 

capable of greater 

yariety of applica- 
tions, we illustrate 
the two larger (Nos. 
3 and 4) of four 
sizes, known as Nos. 
1, 2, 3 and 4 of the 
universal emery 
grinders, made by 
the same firm, they 
being machines 
which will be found 
very useful in all 
machine shops and 
foundries. The work 
may be done on these 
machines much 
more quickly and 
satisfactorily than 
by files, grindstones 
or chisels, and in a 
number of a 
great deal of work 
xan be done that at 
present costs much 
valuable time and 
money by the employment of skilled labor. 

The No. 1 Universal Grinder is supplied 
with two patent consolidated emery wheels, 

12” diameter; the one 114”, and the other 
16” broad. 

No. 2 has two wheels, 14” diameter; 
one 115’, and the other 1” broad. 

No. 3 has two wheels, 20” diameter; 
one 2", and the other 1” broad. 

No. 4 has two wheels, 36” diameter; the 
one 4”, and the other 2!" broad, 
of these four sizes, different 
sized emery wheels may be had 
by special order. 

The bushes of all are cast in 
special metal, and are of cor- 
rect proportion to ensure against 
wearing. 

Nos. 1 and 2 machines have 
their own counter gear in the 
stand of the machine, with fast 
and loose pulleys and _ belt 
shifter complete. They are all 
ready to be put down, and only 
require a belt from the running 
shaft of the shop. If preferred, 
the heads of Nos. 1, 2, and 3 
universal grinders can be fixed 
on a bench and driven by coun- 
ter gear from above or below. 

No. 4 machine is designed 
to grind such articles as require 
large and heavy emery wheels. 
These grinders are especially 
valuable in the work of fettling 
or dressing castings. 


is 
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cases 


the 


the 


For each 


This size 
is driven by a separate counter 


shaft, which has fast and loose 
pulleys and belt shifter com- H 
plete. 

We also illustrate the three larger of four 


sizes of Emery Tool Grinding Machines 
herewith, which will impart a cutting edge 
to tools impossible to be attained by the use 
of grindstones. They are known as Handy 
side’s patent. Tools of any form can be 
ground on these machines, the consolidated 
emery wheel being as effective for grinding 
on the side as on the periphery. 

No, 1 tool grinder (not shown) is fitted 
with a patent ‘‘ consolidated” emery wheel, 
14’ diameter by 2” broad, and is suitable for 
grinding light tools, 


No. 
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No. 2 tool’grinder has apatent ‘‘ consoli- 
dated” emery wheel 20” diameter by 215” 
broad, and is suitable for grinding all ordi- 
nary sizes of tools. 

No. 3 tool grinder is constructed to meet 
the requirements of large shops using heavy 
tools, and is arranged so that grinding can be 
done on front and back of the emery wheel. 
It is fitted with a patent consolidated emery 
ring 36" diameter by 3” broad. 

A special slide rest is provided on the No. 
3 grinder, for grinding tools used in tool 
holders. The No. 3 tool grinder requires a 
separate counter shaft, which has tight and 
loose pulleys and belt shifter complete. 


The No. 4 tool grinder is constructed 
especially for the use of joiners, pattern 
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It is fitted with 
wheels, all 


makers and wood workers. 


six patent consolidated emery 


12’ diameter, four assorted for gouges, 
moulding irons, etc., one with square face 


2” broad for plane irons, chisels, ete., and 
oneemery hone to replace water-of-Ayr stone, 
The center wheel is covered with a cast iron 
hood, as in the Nos. 1, 2 and 3 tool grinders, 
which prevents the water escaping. The 
waste caught in the tray, and re- 
turns into the water tank in the machines. 


water is 


ORIZONTAL EMERY GRINDER, 


Nos. 1, 2 and 4 tool grinders contain their 
own counter gear, with fast and loose 
pulleys and belt shifter complete, and all 
ready to be put down and driven direct 
from the running shaft of the shop. 

To the temper of the tools 
while ground, these patent tool 
erinders are all fitted with a small centrif- 
ugal pump attached the machines, 
which constantly supplies water to the 
emery wheel from a tank in the pedestal of 
the machine. 

The horizontal emery 


preserve 
being 


to 


grinder, shown in 


the cut, is constructed to run horizontal 
emery wheels for grinding dies, etc., and 
such work as cannot be ground on the 
periphery of a wheel. It is supplied with a 
patent consolidated emery ring, 20” diameter 
by 215" thick, fitted on a suitable iron 
plate. The machine is fitted with guide 
pulleys for the driving belt, and is driven 
by a separate counter shaft, fitted with fast 
and loose pulleys and belt shifter. The 
entire frame and base of the machine is cast 
in one piece, and fitted with a loose shield in 
front which can be removed when access 1s 
required to the spindle or bushes, which are 
all supplied with oil from cups outside of 


cast 


the machine. 


The emery shown 


tap groove sharpener, 


No. 4 EMERY 


in the cut, is also Handyside’s patent, and is 
constructed to finish and sharpen screw taps 
and reamers. It carries a small emery wheel, 
driven by adise and friction pulley, and is 
fitted with fast and loose pulleys and belt 
shifter, ready to be driven direct from the 
main shaft. Various thicknesses of emery 
wheels can be put on to suit the tap or 
reamer to. be sharpened. The tap to be 
sharpened is held between two — adjust- 
able heads mounted upon a table, which is 
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Tar GROOVE SHARPENING 


EMERY 


moved forward under the emery 
the hand wheel in front, according to the 
length of the tap or reamer to be ground up 
to 22’ long. It can also be used for milling 
brass, by fixing a milling cutter, instead of 
the emery wheel. 

What we have above shown of the emery 
grinding machinery made by this enterpris- 
ing firm will suffice, for the present, to show 
the claims that English 
for these tools. In a future 
take 
specimens of their work, 


wheel by 


make 


shall 


our friends 


issue we 


occasion to illustrate some 
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COAL DUST AS FUEL FOR STEAM BOILERS. 
Editor American Machinist : 
From the large number of inquiries re- 


ceived by me since writing an article on this 


subject for the Macurnist, it is evident 
that there isalack of information on the 


subject, which I will endeavor to supply as 
far asI can. It is impossible to lay down 
rules for the guidance of all so much 
depends on make and setting of boiler, size 
of chimney, flue, etc., and last but not least, 
the brains of the fireman. 

One of the first requisites for running a 
boiler economically with any fuel isa thought- 
ful,careful and attentive fireman. Much more 
is this the case with 
coal dust, as it re- 
quires the closest 
care to produce good 
results, and in the 
hands of a careless 
ignorant fireman 
is apt to prove the 
opposite of a ‘* good 
thing.” Many em- 
ployersseem to think 
that any one can fire. 
Even prominent 
M. FE. once said to 
me: ‘* There are 
too many of you 
engineers ‘about fit 
fire,’”’ thereby 
intimating thatit did 
not require much 
skill or intelligence. 
But [ think that 
nowhere can brains 
be much better ap- 
than in the 
management of a 
for 
of 
utilizing 
of fuel 


cases, 


or 


a 


to 


, cult i 
pone plied 
furnace, 
the 
only 
tons 


boiler 
it 
engine 


is source 
all 
it. 
and 


the 
will 


the power, 
One man burn two 
not have head steam 
another man will from one ton. Employers 
do not think enough of this item in their 
Right here is another thought. 
Employers sometimes fit up their 
with ‘low-water alarms,’ ‘ high-pressure 
alarms,” and kindred appliances, and then 
seem to think that a dollar-a-day man is good 
care of a boiler. Now I 
this way: The most 
mechanical appliance 
the lack of 
engineer or fire- 
adjuncts to a 


as good of as 


accounts, 
boilers 


enough to have the 
think 
perfect 
will 


in 
not supply 
brains in an 
man, These 
steam boiler if not kept in or- 
der, are the opposite of safe- 
guards. 

My experience with coal dust 
to 
I see 
paper 
after 


has been by using a blower 
get a powerful draught. 
by 
that a boiler has been set 
Mr. Hoffman’s ideas in boiler 
setting (illustrated last year 
some time), with the Jarvis pat- 
I shall expect to 
great results from that 
boiler, for I think Mr. Hoff- 
man’s ideas are about perfect 
in that line. I understand that 
the ‘‘ Jarvis” grate requires no 
blower, which is generally a 
I have found by ex- 
periment that it is an advant- 
age to have a very deep com- 
bustion chamber, so I increased 
the depth of mine from two 
feet to four feet or more, with 
very gratifying results, the boiler seeming to 
steam as well again. — It important 
keep all fire and heating surfaces as free as 
possible from ashes and soot, and they will 
require double the care that coal does ; the 
chimney will also need considerable care in 
this respect. It is also important that the 
inside of boiler be frequently looked to, for 
with a forced draught (especially if solvents 
be used to loosen up scale) it is important 
that the crown sheet especially be kept free 
which seems bound 


a late issue of your 


ent grate. 


hear 


nuisance, 


SHINE, 


is to 


from scale or sediment, 
to collect in the spet where it will do most 





. have it. 
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harm. 
shutting down at 
with fresh dust and shutting all dampers. 


I leave a bright, clean fire when 


The surface will soon blacken over, and the | 


heat from the wallsof furnace and brickwork 
will hold the steam up all night, still not 
running it up high enough to blow off at 
safety valve. I have from 35 to 45 lbs. in 
the morning, and never have had less than 
two gauges of water. On starting the blast 
in the morning, in five to ten minutes I have 
a bright, hot fire, and steam running up. I 
frequently keep fire in this way from 6 P.M. 
Saturday until 5 A.M. Monday, simply 
putting the blast on a few minutes, Sunday, 
just to liven it up. 

On changing furnace from coal burning 
to dust burning, I did not increase area of 
grate surface, but simply reduced area of 
air space through grate. The grate bars in 
this furnace have slots 114 in. long by 14 in. 
wide, placed in rows lengthwise of bar, and 
114 in. between slots in the row. The grate 
bar is 514 in. wide, and has four rows of air 
spaces placed ‘‘ staggering,” as it is termed. 
I think the shape of air spaces of little im- 
portance, provided the area is right and is 
properly distributed. I can use a set of 
these bars from two and a-half to three 
years, as the air being forced through them 
keeps them cool; and they do not burn out, 
simply warping a little, from 1% to '4 in., 
always upward. I carry a fire as thick as I 
can, with gate half shut in blast pipe, and 
keep steam where I want it; then if all the 

boiler can make is wanted, 

fire, give full blast, and I 
One peculiarity of a dust fire 
is, that the more it is raked and stirred up, 
the more steam. If the fire, steam and 
water are all low, I can, by a judicious 
raking of the fire, new them all up at the 
same time, while it would be extremely 
difficult to do so with coal. I use a four- 
toothed rake to clean fire with, the teeth being 
long enough to reach clear through the fire 
and rest on the grate, leaving the back of 
rake above and clear of the fire, this, a hoe 
and a slice bar, being all the tools necessary 
in handling a dust fire. 

I keep the ash pit tightly closed from 
Monday morning till Saturday night, and 
force the air from blower into it, and so up 
through the grate. I only make one-half the 
usual allowance for expansion with these 
grate bars, viz.: ;\y inch between bars, and 
one-half inch at the back end, keeping front 
ends up tight to prevent any air passing up 
in front of fire. I prefer dust free from lumps 
of coal, as it buras more evenly, and handles 
better. With clear dust, I can burn it so 
clean there will be scarcely anything left, 
while with coal, itis raked more or less out, or 
falls through the grate only partially burned, 
even with careful firing. I consider plenty 
of boiler room, grate and heating surface, 
and large area of flues and chimney, a 
necessity, as it is easy for a careless or igno- 
rant fireman to get up an explosion of gas 
in the furnace, if the above mentioned areas 
are small in proportion to grate surface; for 
if dust is thrown on in large quantities, and 
full blast put on, it will generate gas faster 
than it can be utilized, or forced through 
flues, and, as it must go somewhere, it will 
go out the furnace doors, to the danger of 
any one standing in front of furnace. In 
conclusion, I would say, that having received 
much interesting and valuable information 
from your paper, I sincerely hope the little 
information Iam able to give will do some 
Respectfully yours, 

WALTER F. SaGe, 
Milford, Conn. Engineer. 


steam the 
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one some good. 


DRIVING POWER OF BELTs. 
Kditor American Machinist : 


I would call Mr. Lane’s attention to the 
fact that, although there are two pulls ona 
belt, ‘‘one each way,” as he states, while 
the belt is at rest, there is only one pull, or a 
pull in one direction, when the belt is in mo 
tion, transmitting power from one pulley to 
another, If the are of contact is infinitely 
small, as at a point, the area of contact is at 
the same time a point. If other points be 
added to increase the length of the arc, they, 


night, simply covering | 
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| at the same time, increase the area of contact 
|in precisely the same proportion. What I 
| wish the advocates of the ‘‘are of contact” 
‘theory to give me, is some reason why in- 
| creasing the arc of contact increases the driv- 
ing power of a belt, which reason shall not 
apply as directly tothe increase of area as to 
| the increase of arc of contact. 

Let us now look at this matter in another 
light. Morin’s experiments are held to 
| demonstrate that the friction between two 
| bodies is directly as the pressure, and inde- 
| pendent of the surface. Now in all the 
| tables (giving the results of Morin’s experi- 
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ments) that I have seen, no modifications of 
any kind have been made for any variation 
of are of contact ; while in every instance 
of which I have read, or am informed, the 
friction of surfaces has been governed by 
the same laws, whether the rubbing surfaces 
be cylindrical or flat. Am I to understand 
that the laws of friction for cylindrical 
surfaces differ from those for plane surfaces, 
and that for a given weight or pressure the 
length of the body is an element in the 
cylindrical surface, but is not in a plane 
surface? 

Do you not see, Mr. Editor, that the claim 
that increasing the arc of contact of a belt 
increases the driving power, while increasing 
the width of the belt does not, is equivalent 
to saying that increasing the length of a 
body influences its friction upon another 
body, while increasing its width does not? 

Suppose, now, we take a circular body, 
whose radius, as Willis says, is infinite, and 
its surface, through a length of, say, a foot, 
is so nearly a plane, that its curve is not dis- 
tinguishable by mechanical means; or sup- 
pose I take a foot of the circumference of a 
pulley, whose radius is 2,000 miles, and 
whose width is a foot. I shall then have a 
surface, say, a foot square, and it will be so 
near what is known in practice as a true 
plane, that it will pass for one. Now, these 
‘‘are-of-contact ” gentlemen, tell me that in- 
creasing the length of the plate one way (in 
the direction of the arc) will increase the 
driving power of a belt upon it, but increas- 
ing it the other way (in the direction of its 
width will not increase that driving power 
the weight or pressure remaining, of course, 
the same in both cases). 

Now, Mr. Editor, I have one more little 
innocent question to put. Suppose I take a 
spherical pulley, as in the accompanying 
illustration, and stretch over it a piece of 
belt, as shown in the cut; the pressure of 
this belt to the pulley is uniform at, say, 
one pound per square inch. Will it take 
any more power to move this belt on the 
pulley in the direction of A, than it will to 
move it in the direction of (? If it does, 
the friction is not as the pressure, and 
Morin’s laws do not apply, and the direction 
of motion in connection with an elastic slid- 
ing body is an element in determining the 
friction. If it does not, the arc-of-—contact 
theory is absurd, because the are of contact 
is less in the direction of A, than in that of 
B, and we will have the same friction, with 
different arcs of contact and the saine area of 
contact. Tomake correct the theory that the 
driving power of a belt increases with the arc 
of contact, and not with the width, the belt 
must require more power to move it in the di- 
rection of C, than in the direction of A,because 
the are of contact is greater at C, than at A, 
and what will then become of Morin’s laws 
and Chordal’s ‘‘ bricks,” as applied to belt 
power’? Bear in mind, gentlemen, that 
this picce of belt is at rest, being pulled 
first in the direction of 4, and then in that 
of C. If the theory that the driving power is 
in proportion to the weight or pressure is cor 
rect, it will take the same amount of power 
to move the belt over the pulley in either 
direction. If, in consequence of the are of 







































































































contact being greatest in the direction of 
C, it takes more power to move the piece in 
that direction, I shall inform you that the 
length of the belt is in the direction of A, 
and that Bis the width of the belt. If it 
takes more power to move it in the direction 
of A, I shall inform you that D is the width 
of the belt, and ( the direction of length. 
Bear also in mind that this piece of belt 
will not alter the amount of its pressure or 
friction to the pulley, whether you tell it 
that you are going to put pieces on it to 
give it length in the direction of A, or of C; 
and, gentlemen, the arc of contact remains 
constant. JOSHUA Rose, M. E. 
New York. 


THAT BARK MILL. 
Editor American Machinist: 

Since the appearance of my communica- 
tion of February 28th, I have received from 
ten different states, fourteen letters,all asking 
for information about how we got along 
after making the repairs on that engine, 
and most of them complaining of pounding 
in their engines and asking my opinion on 
each particular cause. But, except in one 
or two cases, none of them gave any data, 
from which tomake up an opinion. _ It will 
be remembered that it was information that 
I sought in the letter referred to, but I am 
always willing to give my co-laborers any in- 
formation that, in my humble opinion, I 
may possess, and so I wrote to two or three 
of my enquiring friends, who said they 
“saw the AMERICAN MACHINIST by acci- 
dent; and would have served all in like 
manner, were it not that I deem your paper 
the best medium through which to inform 
all concerned. 

Of course no reasonable man would ex- 
pect one to give the ‘‘ cause of pounding” in 
each particular engine, any more than he 
would expect a physician to prescribe for a 
patient a hundred miles distant, and of 
whose disease he knew nothing whatever, 
except that he was sick. But I can give 
some few points, in addition to those already 
mentioned in the AMERICAN MACHINIST, 


concerning our own troubles and how they 
were remedied. Besides all the other diffi- 
culties enumerated, it was found that the 
crank was not square with the shaft, by sy 
inch, and that the cylinder was out of 
plumb by , inch, having followed the in- 
clination of the building. Now as to ‘‘ how 
we got along after we started up.” You 
will remember I predicted that it was ‘‘a 
question of (very short) time when the 
whole thing would be back where it was, 
* * * owing to those gear-wheeels.” I 
then recommended them to be connected 
indirectly, if used at all—which was not a 
necessity. The recommendation, however, 
was disregarded, as was also that of the able 
machinist who made the repairs. This 
*‘extreme parsimony,” as one of your edi- 
torials of April 10th well puts it, cost the 
employers, in this instance, about $2,000 for 
general repairs in the shop, such as a new 
fly-wheel, new governor, new throttle valve, 
and several sections of four inch steam pipe, 
to say nothing of the loss of time in their 
business. The statement that ‘every varia- 
tion in the bark mill was felt directly by the 
engine ’’ was verified as follows: We were 
running a 12 foot fly-wheel, 75 revolutions 
per minute; the bark mill became clogged, 
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there was no give to the gear wheels, so 
they stopped; but the fly wheel, from its 
momentum, kept going, and chewed the 
steel shaft off the whole length of the 
spline, about 71g inches around, tore itself 
allto pieces, and flew partly into space and 
partly on the governor. 

Then the gear wheels were taken out, and 
all machinery thereafter was driven by belt- 
ing from the fly-wheel to a counter shaft. 
As three or four of my _ correspondents 
wished to know how many wheels there 
were, and how they were connected, I send 
sketch of their relative position. 

A, 7 feet in diameter, was on the engine 
shaft, running as the arrow indicates. B 
was an intermediate, and (, 31 feet in 
diameter, was on the bark mill shaft, and 
the main gear was so arranged that it could 
be thrown out of action when desired. It 
will be seen that the wheel on the engine 
shaft running downwards would naturally 
tend to pounding, by the shaft rising out of 
its bearings to the extent of the play in the 
boxes. This is why one engine pounded. 
If the above should be of any service to the 
MACHINIST, or its readers, it will amply 
repay the labor of Yours truly, 

Salem, O. M. A. CHAMBERs. 

a an 

Claims for discoveries of gold mines in 
the Adirondack region are filed almost daily 
in the Secretary of State’s office in Albany. 
It may be that many interested persons are 
victims of a delusion, but it is certain that 
they believe that a new El Dorado exists in 
Northern New York. 


=a 
It is stated that improvements in the man- 
ufacture of paper boxes have been introduced 
lately in Bosion, by which they are manu- 
factured directly from the paper pulp. The 
boxes are turned out of any size or shape, 
perfectly seamless, and of uniform thickness, 
After drying, the boxes are run through a 
second machine at the rate of 60 per minute, 
receiving, under a pressure of 4,000 pounds, 
such embossing as may be necessary. From 
the time the paper 
stock is taken from 
the bales until the 
perfect box isturned 
from the machine, 
manual labor is en- 
tirely avoided. By 
the use of one set 
of these machines 
30,000 boxes can be 
produced per day, 
at less than one-third 
/ of the lowest market 
price of hand-made 
goods, and doing the 
VA work of 200 hands, 
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The Westinghouse 
Air-Brake Company 
have a patent for manufacturing gas by pass- 
ing compressed air through a vessel contain 
ing sponges saturated with gasoline. It gives 
a brilliant, pure, white light, making com- 
mon gas-light look yellow and gloomy in 
comparison; at the same time it does not 
blind a person as the electric light does. The 
gas can be furnished at 60 cents per 1,000 
cubic feet. — Boston Commercial Bulletin. 

SS a 

The Swiss Industrial Union, keenly alive 
to the advantages of the system, and yet 
fearing a little for it, have offered prizes for 
the solution of the following questions— 
questions which ought to be considered by 
manufacturers and master me 

What are the causes of the 
present unsatisfactory condition of — the 
system of apprenticeship? 2. What are the 
necessary consequences of this condition’ 
3. By what ways and means can the system 
of apprenticeship be organized so as to be 
made more fruitful to trade at large ? 


our own 
chanics—1. 


——  +-gae —— 

A fire in Chicago, July 30th, damaged to 
the extent of $15,000 the building used by 
the U. 8. Rolling Stock Co. as a blacksmith 
and machine shop. It was fully insured. 
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Fisher’s Shafting Hanger. 

The transmission of power by belting, 
having in this country to so great an extent 
superseded gearing, one of the most im- 
portant duties that comes within the scope 
of the engineering profession is to attend to 
the proper adjustment of shafting, hangers 
and journal boxes. 

The Fisher patent hanger, illustrated here- 
with, seems to possess some specially valu- 
able points, among which are: interchangea 
bility, the same box answering equally well for 
drop-hanger or post-bracket; and self-adjust- 
ment. The box is connected to the hanger 
by a dove-tailed trunnion, opposite the cente1 
of the journal, and a bott passing through a 
slotted hole near the bottom of the drop, 
thus permitting sufficient movement of the 
box to adjust itself to a perfect bearing 
when the shaft is laid in place. After ad- 
justment, the bolt is tightened and the box 
is as secure as if cast in the hanger. 

This hanger can be very conveniently and 
speedily erected, as the front suspending 
bolt hole is placed vertically over the center 
of the journal, in order that the bolt may 
serve as a pivot and not cause the journal 
box to be thrown out of line when adjusting 
the back or slotted end. By this means, a 
line drawn across the foot-blocks, vertically 
above the proposed shaft will serve as a 
center line for the front suspending bolt 
holes. 
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For lubrication, the oil is fed to the journal 
by capillary attraction, through a wick pass- 


ing under the cap and resting on the top of 


the shaft. The wick comes from an “oil 
cellar” immediately under the box, and part 
For a three-inch shaft, 
this ‘‘ cellar” should contain a pint of oil. 
This arrangement has been known to lubri- 
cate and keep cool a shaft running 120 revol 
utions per minute, ten hours a day, for 
twelve months with once filling. 

A peculiar arrangement of the pattern 
enables the moulder to easily adjust it to 
any length of drop, from ten to 
inches, 

This hanger is the invention of George W. 
Fisher, superintendent of the Fulton Iron 
Works, St. Louis, Mo., who, we understand, 
is desirous of disposing of his patent to 
parties who will manufacture them. 


of the same casting. 


eighteen 


Post BRACKET. 
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It is said that on English railways, switch 
padlocks are never used. The switches are 
so constructed that they lock themselves. 
The handle of the lever, by which the switch 
is opened, is weighted, and when it is let go 
the switch returns to its original position. 
It is thus impossible to have a misplaced 
switch on the main line, unless the switch 
were purposely opened, and even then, the 
chances are that the locomotive would push 
aside the obstruction. The moment a per 
son who opens a switch leaves it, the rails 
close again. 
wheels of the locomotive open the switch, 
and when the train has passed, the switch 
closes. 

ie - 

The annual exhibition of the American 
Institute, of the City of New York, will 
open September 15th. The Board of Mana 
a novel of the 
work of amateurs and apprentices in the 
various branches of mechanical, industrial 
and decorative art. 


gers announce exhibition 


———— 
The United States government printing 
office has just completed a book descriptive 
of machinery used for deep-sea soundings. 
5 lie 
Some of the French journals give very flat- 
tering accounts of the progress of the pre- 
liminary work on the tunnel which is to con- 
nect France and England. It is stated that the 








HANGER with Box DETACHED. 





SRACKET WITH BEARING. 


shaft is sunk to the stratum in which the tun 
nel is to be cut, and that those engaged in the 
work are about to sink another shaft, and to 
lower the machinery for boring under the 
channel. 
ed to be finished in two or three years. 


The work on the tunnel is expect 


oe 


They are building a novel locomotive at the 
Concord Railroad repair shop, Concord, N. 
H. says the Boston Commercial Bulletin. The 
boiler, instead of being round, is flat—some 
2 feet thick by about 7 
the tubes running horizontally. This boiler 
the middle of 
the locomotive; the engineer’s position being 


wide and 12 long 


rests over the fire box and in 
in a little cab, similar to the wheelhouse on 
at the forward end; 
tireman’s position is at the opposite end, ¢ 
pow, the whole ‘ machine” 


a steamer, while 


S 


being consid 








To back into a siding, the | 


: 
cording to the Revi 


erably longer than the largest used at pres- 
ent. The inventor isa young man by the 
name of Stevens, this novel 


The greatest idea is 


whose name 
locomotive will bear. 
the economy of fuel. 
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Welding Cast Steel, 

Two points must be taken into consider 
ation chiefly 
steel: It is necessary to render the film of 
oxidized metal on the surfaces to be united 


in effecting the welding of 


by welding, as fluid as possible, and some 
the steel 
the carbon climinated during the process of 
temperature. Ac 
M. Rust 
effectual in 


meaps must be found to restore to 


heating to the welding 
Tiadustrielle, 
most 


considers boric acid the 


| performing the former, and ferrocyanide of 


potassium in doing the latter. M. Rust con 
siders the functions of the ferrocyanide to be 
aiso to restore to the steel nitrogen, upon 
which he looks as an important constituent of 
the metal. 
Alsace, sold the following receipt for a weld 
ing compound: 64 parts of borax, 20 parts 


In 1850 a workman of Mulhouse, 


of salammoniac, 10 parts of ferrocyanide of 
potassium, and 5 parts of colophonium. M. 
tust changed it follows: 61 parts of 
borax, 17!4 parts of salammoniac, 16°, parts 
of ferrocyanide, and 5 parts of colophonium. 
He states that with the acid of 
pound, welding may be accomplished ata 


as 


this com- 


yellow red, or at a temperature between the 
yellow red and white, and that no treatment 


is necessary after welding. The borax 





the | 
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and salammoniac are powdered, mixed, and 
| slowly heated until they melt 
continued until the strong odor of ammonia 


Heating is 


ceases almost entirely, a small quantity of 
water being added to make up for that lost 
by evaporation. The powdered ferrocyanide 
is then added, together with the colopho 
nium, andthe heating is continued until a 
slight smell of The 
mixture is allowed to cool by spreading it 
out in a thin During the 
given, boric acid and chloride of sodium are 
being expelled. The 
obtained 


cyanogen is noticed. 


layer. process 


formed, ammonia 
same product may, therefore, be 
by mixing 41.5 parts of boric acid, 35 parts 





dry chloride of sodium or salt, 15.5 to 26.7 
| parts of ferrocyanide of potassium, 7.6 parts 
and 3 to 5 parts of dry car- 
The only trouble with this 
mixture, which the 
that it decomposes easily, unless it is kept in 


of colophopium, 


bonate of soda. 


vives same results, is 


a dry place. 
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A Swinging Check-Valve. 





The difficulty generally experienced with 
ordinary check-valves, using the stem and 
guide, is that the stem will 
pand—when used for steam—and_ the disk 
cannot fall on its seat. 


sometimes ex 


If the stem were made 
smaller it would be loose, and the disk could 
not properly itself. The 

check-valve, illustrated herewith, 
signed to avoid all difficulties of 


swinging 
de 


uncqual 


seat 


is 








SWINGING CHECK-VALVE. 


expansion and contraction. ©The clapper 
swings loosely on the pin, driven through 
the valve, and the disk, being loose on the 
As the disk 
is made separately, it can be ground in, the 
same as other valves. 


clapper, may seat itself true. 


The valve is straight- 
way, and can be used either horizontally or 
vertically, delivering very rapidly in either 
This 
users’ specialties offered by 
Liberty street, New York. 


valve is one of 


A. 


the steam 
Aller, 109 


position. 
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Universal Horizontal Boring Machine, 
The accompanying engraving represents a 
new universal horizontal wood boring ma 
chine, manufactured by C. B. Rogers & Co., 
Norwich, It 


variety of work, as will be seen from the 


Conn. is adapted to a great 
number of different adjustments of which it 
The bed for work, shown at the 


right, is gibbed to the columns and is moved 


is capable. 


upward and downward by a screw operated 
by the handle at the top. It also has two 
angular adjustments, one by means of the 
screw and wheel underneath, and the other 
by means of gauge slides on the table. The 
bit shaft is forced forward with the desired 
speed by a jointed treadle. This machine has 
a countershaft, with a cone of two changes, 
bolted to its base, thus making it very com 
Its 
The material 


pact and easily located in the shop. 
weight is about 500 pounds. 
of construction is wholly iron and steel, 
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Slow Progress at the Hudson River 





Tunnel, 


Since the disaster, which was described in 
our issue of August 7, 1880, the work of 
gaining access to the bodies still buried in 
the tunnel has progressed at a remarkably 
slow rate. While the Tunnel Company and 
the engineers in charge of the work may 
have done all that they thought possible to 
push the work forward, some steps have been 
taken which will bear criticism, In the 
course of the first day’s proceedings, two 
large timbers were placed across the top of 
the shaft from which to suspend a frame to 
which a pump and small engine were at- 
tached. Through the stupidity of a work- 
man, there being no competent overseer on the 
spot at the time, the pump was knocked from 
the frame, and sank to the bottom of the 
shaft. Owing to this accident work was 
suspended for the night. On the following 
morning a diver was procured who _ suc- 
ceeded in securing the pump, which was 
then put in position, and a connection made 
with the boiler by means of a flexible hose. 

The attempt to pump out the shaft with a 
single pump of the nominal capacity of 
1,200 gallons per minute was a blunder, a 
there was abundant evidence to show that, at 
the time of the disaster, the water poured in 
at not less than three or four times this rate. 
Nor was the method pursued less faulty in 
details than the general plan. Owing to the 
lack of an outside bearing on the spindle of 
the pump (a fault which could have been 
remedied in an hour’s time), the heavy strain 
of the belt upon the pulley caused an excess- 
ive friction upon the single bearir g, result- 
ing in a hot journal, a diminished rate of 
speed, and a subsequent stoppage of the 
whole machinery. 

As a further illustration of the want of 
intelligent management shown in these pro- 
ceedings, it may be noted that a new spindle 
was next sent for, on the supposition that the 
spindle in use was bent, causing a delay of 
many hours, the fact being that the new 
spindle thus supplied in no wise remedied 
the difficulty, the real cause of trouble con- 
sisting in the lack of sufficient bearings. 

Afterward, on account of the unstable 
manner in which the pump and engine were 
suspended in the shaft (the difficulty above 
mentioned remaining still unremedied), a 
further diminution of speed was the inevita- 
ble result, reducing the capacity of the pump 
to little more than half its nominal duty. 

In addition to the foregoing blunders of 
detail (and others which time and space will 
not permit us to mention here), the whole 
idea of pumping the water from the shaft, 
without first stopping the holes in the air 
lock, was a gigantic blunder, causing days 
of delay. Even if the workmen succeeded 
in clearing the shaft by the means first 
adopted, the enormous pressure of the incom- 
ing water, and the weight of the debris and 
fallen timber, would have prevented the 
opening of the door leading from the air 
lock into the tunnel. The bodies of the en- 
tombed men would still have been as inac- 
cessible as before. 

The rapidity with which the tunnel and 
shaft filled with water, and the immense 
volume of the water which had to be re- 
moved, should have convinced competent 
engineers tn the start, of the impracticability 
of any plan which did not employ either a 
water-light crib or a caisson. Instead of 
these, the doubtful experiment of driving 
down rectangular timbers, with the view of 
making a coffer-dam, was resolved upon, 
leaving out of the account the practical cer- 
tainty of a heavy leakage of water, owing 
to the impossibility of driving timbers 
straight under such circumstances. 

The same tendency to blunders of detail 
was shown in this part of the work. Nomi- 
nally, the engine was placed in charge of one 
man, but the man thus placed in charge was 
not an experienced engineer; really the en- 
gine was dabbled with by several of the 
‘‘handy men” employed upon the pile-driv- 
ing work. As a result, the engine soon 
broke down, causing additional loss of time 
by stoppage and repair. 

After the completion of the coffer-dam, 
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from the ground of one of the posts to which 
the guy of the hoisting derrick was attached. 
By this mishap a number of the bystanders 
barely escaped serious injury. Investiga- 
tion showed that this post had only extended 
into the ground about one foot. The over- 
seer in charge of the work did not know 
who put the post down, and supposed it had 
extended to adepth of at least four feet. 

Ina word, the many delays of the past 
two weeks have been mainly due to the 
want of intelligent direction. Neither the 
stupidity of workmen employed on low 
wages, nor the deficiencies of the machinery 
selected for the purpose, can be considered a 
sufficient excuse. Good pumps are to be 
had in abundance, and day laborers cannot 
be expected to display to any appreciable 
extent, either good judgment or engineering 
skill. Until both of these qualities are sup- 
plied by the Tunnel Company it is useless 
to venture predictions regarding either the 
recovery of the bodies of the entombed 
laborers, or the successful resumption of 
work upon the tunnel. 
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Mistakes in Mechanical Advice. 


In regarding some editorial remarks in one 
of our exchanges upon railroad emergencies, 
ashort time since, we were very much sur- 
prised to find considerable matter in the 
shape of advice to the enginemen, much of 
which was very erroneous, and would have a 
tendency to mislead, if the directions given 
were by the reader carried out in practice. 
The emergencies which the engineman is 
generally called upon to provide for are 
various; the most common, probably, is the 
breaking of crank-pins, 

In reference to the course to be pursued 
in case of a broken crank-pin, the writer of 
the article referred to says: ‘‘ Where only 
one crank-pin is broken, remove the parallel 
or coupling rods on both sides of the engine, 
and if the crank-pin belongs to the driving- 
wheels, remove the connecting rod at the 
same time; open the cylinder cocks and 
securely block the crosshead. If the 
parallel rods on both sides of the engine are 
not removed there is imminent danger, while 
running, of breaking the remaining crank- 
pins on the opposite side.” The breaking of 
rods and crank-pins is an accident that 
frequently happens to locomotives at the 
present day, therefore it is of the greatest 
importance for engine men to know how to 
proceed incase of such an emergency. It is 
the prevailing opinion in some localities that 
practical subjects cannot be properly dealt 
with by newspapers, and the information 
given in so plain a manner as to be of 
service to the practical engineer and 
mechanic. We judge this to be the case 
from the following extract which we clip 
from an exchange: 

‘‘The management of marine engines, 
sare of the valves, feed pumps, blowing-off, 
precautions against accident, &c., form an 
appropriate topic just now, but if engineers 
must go to the newspapers for this sort of in- 
formation, they may as well quit the pro- 
fession.” 

It has been, and will continue to be, the 
object of the AMERICAN MACHINIST to be 
plain, and of direct and positive value in 
all practical subjects pertaining to mechan- 
ical pursuits. The author of the article 
on railroad emergencies does not mention 
which crank-pin is referred to as breaking, 
and his description seems to convey the 
idea that there are other crank-pins besides 
those attached to the driving-wheels, and 
the position in which the cross head should 
be left mentioned. Neither is the 
necessity of disconnecting the valve rod. 

The following directions are practicable, 
and have been used often upon a lococomo- 
tive when a crank-pin or rod had broken: 
When a crank-pin in the back driving wheel 
breaks, it generally results in the loss of the 
parallel rod upon that side where the pin has 
broken, and unless the engineer is upon the 
alert, and closes the throttle immediately, 
the sudden shock may cause the parallel rod 
upon the opposite side to double up and 
break. When one or both of the parallel 
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rods are broken, the engine may be run with 
safety, by removing the fragments that may 
be attached to the crank-pin. When a main 
crank-pin breaks, it generally strips one side 
of the engine. In that case, the fragments 
of the rods are to be removed, the piston 
pushed to the front end of the cylinder, and 
two good blocks of wood placed between the 
guides. The ends of these blocks should 
be driven tightly between the guide blocks 
and cross head, so that there can be no 
motion. 

To prevent the blocks from shaking out, 
they should be secured by pieces of bell 
cord. The valve stem should be discon- 
nected, which may be done either by remov- 
ing the pin through the rock arm, or by sepa- 
rating the stem from the rod. Then suspend 
the end of the rod by means of a rope. The 
valve should then be placed upon the center 
of the seat, so as to coverall the ports, then 
tighten the stuffing box so as to hold the 
valve stem from moving, and leave the cylin- 
der cocks open. In this condition, the 
engine may be worked, using only one side, 
care being taken not to allow the crank to 
stop upon the dead center. It is not neces- 
sary to disconnect the eccentric rods under 
these circumstances. 

A little good judgment and common sense 
are the most necessary requisites for a loco- 
motive engineer. 
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Ice and Iron. 


The ice men in this city are repeating the 
grievous error of judgment from which the 
iron manufacturers of this country are now 
suffering. The latter, taking advantage of 
a material increase of business, pushed their 
prices to a figure which flooded our markets 
with foreign iron, and displaced American 
with British brands to an extent that it will 
take years to recover from. The ice men, 
owing to a temporary necessity of changing 
their base of supply, have fixed the idea of 
extortion firmly in the mind of every pur- 
chaser, and hastened the inevitable advent 
of the coming ice machine ten years. The 
mechanical engineer and student of physical 
science of to-day may find in the artificial 
manufacture of ice a most inviting field for 
their energies. 
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Tribulations of Mechanieal Instructors. 


At its best, the lot of the teacher, like 
that of the traditional guardian of the public 
peace, is usually the reverse of a happy one. 
In most branches of knowledge instruction 
is, in a great degree, theoretical. But the 
mechanical instructor, in order to be suc- 
cessful, must be in some respects more 
practical than the practical man, while a 
master of theory among theorists; for, of all 
theorists, ambitious students are the most 
theoretical. 

The foreman of a shop in active business 
can usually depend in great measure upon hav- 
ing lathesmen who know how to run a lathe, 
and visemen who began their shop life as 
boys working at cleaning castings, and 
know something practically, if imperfectly, 
of the tools with which they work, but the 
teacher of mechanics must begin with begin- 
ners at the beginning 

Then, too, the hard, matter-of-fact, earnest 
atmosphere of work and money-getting that 
pervades the shop of to-day, finds a poor 
parallel in the atmosphere of preparation and 
outlook with which the mechanical instruc- 
tor has to deal. Ordinarily, the work of in- 
struction must come, almost wholly, from 
the teacher himself, too often working with- 
out coadjutors or assistants, and more often 
poorly equipped and illy paid. 

The skepticism that prevails among less 
advanced students, who have had some pre- 
vious shop experience in a small way, as to 
the value of the instructions offered by older 
students, usually induces them to require 
too much detailed instruction from the 
teacher. The teacher who is new to his 
place and duties, must contend with almost 
an equal skepticism regarding himself, not 
only from the raw students who have had 
some experience in other shops, but from 
the older students who have had experi- 

















ence with his predecessor. The tribula- 
tions of the mechanical instructor, who finds 
himself regarded as a mere theorist by many 
of his students, are only equaled by those 
of the instructor whose extremely practical 
methods are oftentimes distasteful to the 
advanced students in physics and the higher 
mathematics. 

Insome schools, trustees and faculty in- 
terest themselves too ardently in the man- 
agement of the mechanical department, and 
embarrass the teacher, by lessening his influ- 
ence with his classes. In others the exact 
reverse of this difficulty is experienced. In 
the latter case, Latin and Greek carry more 
weight than lathesand planers. 


Sometimes red tape proves a fruitful 
source of embarrassment to the earnest 
mechanical instructor. The teacher who 


knows what he wishes to teach, and needs a 
five legged lathe to teach it with, if con- 
sidered competent for his place, should have 
a five legged lathe. If orders for supplies, 
needed in the mechanical department must 
be repeated, duplicated and countersigned 
by half-a-dozen different officials, with good 
intentions, but no knowledge of machinery, 
the tools finally furnished willseldom corre- 
spond with the original order. Too often 
the equipments, imperatively necessary for 
the work of the instructing shop, are re- 
duced in amount and value, either from 
lack of means or from unwise discrimination 
in favor of other departments. 

Even in some of our most pretentious 
educational institutions, membership in the 
faculty is evidently intended to console the 
recipient for the meagreness of his salary. 
When to this is added the special difficulties 
that frequently beset the mechanical in- 
structor, his plight is sad indeed. 
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Awards at the Sydney Exhibition. 


From the report made to the Secretary of 
State at Washington, we take the following 
summary of awards made to exhibitors in 
the machinery line and branches kindred 
thereto, at this important exhibition. In all, 
there were 223 exhibitors from this country, 
and 288 awards were made to them. The 
relative order of merit of the awards is, first 
degree of merit (special) ; first degree of 
merit; highly commended, commended, and 
honorably mentioned. 

FIRST DEGREE OF MERIT (SPECIAL), 
Henry Disston & Sons, Philadelphia. 
R. Hoe & Co., New York. 

awards. 

Fairbanks & Co., St. Johnsbury, Vt. 
Edgemoor Iron Co., Wilmington, Del. 
J. A. Fay & Co., Cincinnati. 

Davis Sewing Machine Co., Watertown. 
Winchester Repeating Arms Company, New 
Haven. Small silver medal. 
Whittier Machine Co., Boston. 

silver medal given. 

Wm. Sellers & Co., Philadelphia. 

FIRST DEGREE 

F. S. Pease, Buffalo. 

Silver Lake Co., Boston. 

Howe Seale Co., Rutland, Vt. 

Wm. Sellers & Co., Philadelphia. 

Althouse Windmill Co., San Francisco. 

Stanley Rule and Level Co., New Britain, Ct. 

Stow Flexible Shaft Co., Philadelphia. 

Geo. F. Blake Manufacturing Co., Boston. 

Eclipse Windmill Co., Beloit, Wis. 

Rumsey & Co., Seneca Falls. 

Graham, Emlen & Passmore, Philadelphia. 

D. M. Osborne & Co., New York. Two 
awards, 

Wayne Agricultural Co., Richmond, Ind. 

Walter A. Wood Mowing and Reaping Ma- 
chine Co., New York. 

Yale Lock Manufacturing Co., Stamford, 

Conn. 

Fairbanks & Co., St. Johnsbury, Vt. 
E. M. Boynton, New York. Two awards, 
Chas. B. Hardick, Brooklyn, N. Y. 

HIGHLY COMMENDED. 
H. W. Johns Manufacturing Co., New York. 
Hoopes & Townsend, Philadelphia. 
Washburn & Moen Manufacturing 
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Worcester, Mass. 
Seth Thomas Clock Co., Thomaston, Conn. 
Ingersoll Rock Drill Co., New York, 


Battle Creek Machine Co., Battle Creek, 
Mich. 
Boston Blower Co., Boston. 
Rowley & Hermance, Williamsport, Pa. 
The Tanite Co., Stroudsburgh, Pa. 
8S. A. Wood’s Machine Co., Boston. 
Oscillating Pump Co., Philadelphia. 
Kewanee Manufacturing Co., Kewanee, IIl. 
Rumsey & Co., Seneca Falls, N. Y. 
Carr & Hobson, New York. 
Chadborn & Caldwell Manufacturing Co., 
Newburgh, N. Y. 
Charter Oak Lawn Mower Co., Hartford, Ct. 
Johnston Harvester Co., New York. 
COMMENDED. 
C. B. Rogers & Co., New York. 
H. B. Smith Machine Co., Smithville, N.J. 
Trump Bros. Machine Co., Wilmington, Del. 
Wetherby, Rugg & Richardson, Worcester, 
Mass. 
Carr & Hobson, New York. Two awards. 
John Deere & Co., Moline, Il. 
C. H. & L. J. McCormick, Chicago. 
Walter A. Wood Mowing & Reaping Machine 
Co., New York. 
HONORABLY MENTIONED. 
Furst & Pryibil, New York. 
Wiley & Russell Manufacturing Co., Green- 
field, Mass. 
R. Hoe & Co., New York. 
Pitts Agricultural Works, Buffalo, N.Y. 





Ouestions andl Answers. 
Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 


correclly and according to common sense 
methods. 


(1) C. B., Dayton, O., asks : Is ‘‘Spence’s 
metal” for sale in this country ? A.—No; it is man- 
ufactured and for sale by J. Berger Spence & Co., 
London, England. 

(2) R. W. B., New York City, asks for 
figures, according to our judgment, concerning the 
number of screw-cutting lathes in use in the United 
States. We confess our inability to answer this 
correspondent, but refer him to Prof. W. P. Trow- 
bridge, of Columbia College, New York, who takes 
the census of power and manufactures. 

(8) D A., Covington, Ky., writes: En- 
closed please find diagrams taken from a slide valve 
throttling engine by a Richards Indicator, scale 24, 
boiler pressure =60 lbs, revolutions=76 per minute. 
Slide valve engine, 23’°%1444’"’, area 159.48 inches. 
Engine throttled by the governor. A pairof friction 
cards are represented by Fig.1, taken from the engine 
while driving itself and the line shaft only, while the 
other pair, Fig. 2, were taken with a No. 34 Sturte- 
vant fan blower attached. The shell measures 
about 5 feet and the fan runs at a speed of 
about 1200 revolutions per minute. It is desirable 
to run this fan at night by means of a smaller and 
independent engine. Referring to the 
diagrams, what should be the horse power of the 
engine that you would recommend? A.—The H.P. 
constant, i.¢., the H. P. developed for one pound 
mean effective pressure is 1.4. The m.e. p. of the 
friction card, Fig. 1, is 5.4 lbs. and of the full card 
is 16.33; whence the full card, Fig 2, shows 22.86 
H. P. and the friction card, Fig. 1, 7 The dif- 
ference of 1.53 H. P. is the net power required to 
drive the fan. An having about 170,000 
eubic inches piston displacement per minute 
about the right size for the work at 60 Ibs. boiler 
pressure. By piston displacement meant the 
product of the piston area into the number of inches 
traveled by the piston per minute. This enables 
you to select the right size of engine independent 
of what proportion or speed may be offered. 


(4) A. R. D., Nebraska, LIL, asks: Will 
you please inform me of a simple and cheap way 
to galvanize wrought and iron? A.—The 
articles to be galvanized must be first cleaned, by 
placing them in open wooden vessels in water con- 
taining three-fourths to one per cent. of common 
sulphurie acid and allowing them to remain in it 
until the surface appears clean, or may be ren- 
dered by scouring with a rag or wet 
According to the amount of acid, this may require 
from six to twenty-four hours. Fresh acid must be 
added, according to the length of time used, and 
the amount of liquid required. When the liquid is 
saturated with sulphate of iron, as in some cases, 
After being 
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engine 
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so sand. 


the sulphate must also be renewed. 
removed from this bath, the 
rinsed in fresh water, and until they 
acquire a clean metallic surface. They should then 
be placed in water in which a little lime has been 
stirred, until the next operation. After being freed 
from rust, the articles should be coated with a thin 
film of zinc, while cold, by means of chloride of 
zine. This may be made by filling a glazed earthen 
vessel, of about two-thirds gallon capacity, three 
fourths full of muriatic acid and adding zine clip- 
pings until effervescence ceases. The liquid is then 
to be turned off from the undissolved zine and pre- 
served in a glass vessel. For use, it is poured into 
a sheet zinc vessel of a suitable size and shape for 


articles be 


scoured, 
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the articles to be coated, and about 1-30 per cent. of 
finely powdered sal ammoniac added. The articles 
are then immersed in it, and a scum of fine bubbles 
forming on the surface of it in from one to two min 
utes indicates the completion of the operation. The 
articles are then drained, so that the excess of 
liquid may flow back into the vessel. The iron 
articles thus coated with a fine film of zine are 
placed on clean sheet iron, heated from beneath, 
and perfectly dried. They must then be dipped 
piece by piece, by means of tongs into very hot 
(though not glowing) molten zinc, for a short time 
until they acquire the temperature of the 
They must then be removed and beaten with wire 
brushes, or something of that nature, to cause the 
excess of zine to fall off. This completes the opera- 
tion, and the articles should be allowed to cool 
slowly. 


zine. 
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Business Specials. 
40 cts. a line for each insertion under this head. 


Messrs. Thomson, Sterne & Co., (Limited) having 
most extensive British and Continental connections 
for the products of their well known works, ** The 
Crown Iron Works,” Glasgow, offer the facilities of 
their works at Glasgow, and their London and Paris 
offices, for the introduction of American mechanical 
and engineering inventions in Europe. Reply to 
Messrs. Thomson, Sterne & (Limited), The 
Crown Iron Works, Glasgow, Scotland. 

American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch Machinery. 


Co. 


See Standard Turbine advertisement in last issue. 

A 4's in. 2 Jaw Chuck, Independent or Universal, 
for Brass Work. <A. F. Cushman, Hartford, Conn, 

Adjustable Incline Presses. Stiles & Parker Press 
Co., Middletown. Conn, 

For Sale—A New York Steam Engine Co., 21 in. 
heavy slotter, in good order. Address Southwark 
Foundry and Machine Co., Philadelphia. 

Cylinders, all sizes, bored out in present positions. 
L.B. Flanders Machine Works, Philadelphia, Pa. 

Paper Making Machinery—Makers of above from 
fibrous material as wood, esparto grass, etc., send 
address to Joshua Rose, P. O. Box 3306, N.Y. City. 
Gear- 
E. 


Lathes, Planers, Shapers, Drills, Bolt and 
Cutters, Milling Machines. Special Machinery. 
Gould & Eberhardt, Newark, N. J. 

Engines, Hoisting and Pumping Machinery for 
Mines. The Band Friction Hoist, which is the safest, 
simplest, strongest and best in the market. Also, 
Friction Clutches. Address, Webster Camp & Lane 
Machine Co., Akron, O. 

Dixon’s Traction Belt Grease. Dixon’s Founders’ 
Perfect Wash. Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease. Dixon’s Dry American 
Graphite Perfect Lubricator. Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 

Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Red Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 

Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 


Engines Indicated—Power Measured. W. H. Odell, 
Box 274, Yonkers, N. Y. 

Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 

John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex 
perimental machinery. Shop at Washburn, Hunts 
and Co’s Wheel Foundry, cor. Warren and Bay Sts., 
Jersey City, N. J. 

Messrs. Thomson, Sterne & Co., (Limited) of Glas- 
gow, London and Paris, would be pleased to con- 
sider proposals for agencies in the principal cities 
in America, for the sale of their well known Con- 
solidated Emery Wheels and Emery Wheel Machin. 
ery, manufactured at their Works, “The Crown 
Iron Works,” Glasgow. The highest medal for 
Emery Wheels and Emery Wheel Machinery was 
awarded to this firm by the Jurors of the Paris and 
Sydney Expositions. Reply to Messrs, Thomson, 
Sterne & Co., (Limited), The Crown Iron Works, 
Glasgow, Scotland, 
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H. Whiting, Youngstown, O., writes 
us: The Morse Bridge Works have lately 
put ina Kellogg & Maurice rivet heater, and 
are now putting in a steam riveter, with 
cylinder 386 inches in diameter. The same 
firm has been making for the N. P. P. & O. 
R. R. some elliptical girders 55 feet long 
and about 8 feet central diameter. 


The incorporation of the 
Dart elevating company of Buffalo, for the 


certificate of 


building of a new elevator, has been filed 
with the county clerk. Capital stock, 
$600, 000. 

Articles of association have been filed 


with the secretary of state for the incorpor- 
ation of a new elevator company in Indian- 
apolis, Ind., to be known as the Capital 
Elevator Company. 
$25,000. 


The stock is placed at 


Armington & Sims, awrence, Mass., man- 
ufacturers of the Lawrence steam engine, 
will soon enlarge their works, 

The Knowles Pump Works, at Warren, 
Mass., will soon build a blacksmith shop 
near the other shops. 

The immense steam pumps in use at the 
Vulcan Steel Works, St. Louis, which sup- 
ply the motive power by which all the 
hydraulic machinery there is operated, were 
built by Henry R. Worthington, of New 
York. 

Charles City, Iowa, wants a paper mill. 
The Advocate, of that city, says that there is 
not a better point, nor better and more 
available power for a mill than Charles City 
affords. 

The Machine Co. of Christi- 
ana, Pa., have recently shipped a 60" Burn- 
ham turbine wheel, and a lot of heavy gear- 
ing, to Malloy & Morgan, of Laurel Hill, 
N. C., to be used in driving the cotton mill 
at that place. 


Christiana 


A print paper mill is wanted at Austin, 
Texas. 
connection with it, and the supply of ma- 
terial at low prices is said to be abundant, 
with good shipping facilities by railway. 
Ample water power may be had, with plenty 
of pure water for paper making. There is 
no paper mill in Texas at present. 

P.. WY of the Eames Vacuum 
Brake Co., Watertown, N.Y., has purchased 
the new speed-locomotive built by the 
Baldwin Locomotive Works. It will be fitted 
up with the vacuum brake and shipped to 
London, where Mr. Eames purposes using it 


A wood pulp mill could be run in 


s 
Eames, 


for brake tests, at the same time comparing 
the merits of American and English loco- 
motives. 

The Hampden Foundry & Machine Co., 
of Boston, have furnished one of their large 
sized Feed Water Heaters to the Boston Gas 
Light Co.; another to the Mayo Planing 
Mills, Boston, and still another to the East 
Boston Pumping Station. 

The Red River Vulley News says that Ada, 
Dakota, wants a flouring mill. 

Wheeler Madden & Clemson, Middletown, 
N. Y., have set boiler with the Jarvis 
Furnace. 
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The Ohio Paper Company’s mills at Mi-| ; heel 
amisburg (O.) are rapidly approaching com- | New York city, is to have a brick factory 
pletion, and the rolls are now being ground | costing $7,000. 


preparatory to furnishing the engines. 


Munn & Baush, the Holyoke 
founders, contemplate the enlargement o 
their works at an early date. 


iron 


The Turners Falls (Mass.) Paper Company 
are to build an addition of 50 feet to their 
new mills. 


The Central Woolen Mills at Uxbridge, 
Mass., are about to erect a carpenter and 
machine shop in place of those burned 
several weeks ago. The new buildings will 
be 50x30 feet, and two stories high. 


Dunbar, Hobart & Whidden, of South 
Abington, Mass., are to add_ fifty new tack 
machines to their equipment. 


A stock company for the manufacture of 
the Onslow scale, has been organized at 
Kineston, N. Y., with a capital of $26,000 
The company will at once begin the erec- 
tion of a factory. 


A cotton factory is to be established at 
Orangeburg, 8. C. 


G. & H. Barnett, file manufacturers of 
Philadelphia, are to enlarge their factory, 
and to this end have purchased the property 
adjoining their present establishment, which 
has dimensions, 20 by 150 feet. 


The Hudson River Paper Mill, at  Still- 
water, N. Y., is to be entirely remodeled 
and improvements made which will double 
its Capacity. 


The P., D. & E. Railroad is erecting 
shops and a ten stall round house at Mattoon, 
Ll. 


The town of Wilton, N.H., voted to exempt 
from taxation, for a term of ten years, the 
new mill and machinery proposed to be 
placed on the site of the Wilton Manufactur- 
ing Co. 


Extensive locomotive works are to be 
established at Toronto, Canada. 


There will soon be erected a plow factory 
in Atlanta, Ga., and a broom and bucket 
factory at Albany, Ga. 

There is talk of establishing a large silk 
factory at Cohoes, N.Y. 


Messrs. Dushane & Co., paper manufac- 
turers, Morgan, Md, are setting a Babcock 
& Wilcox boiler with the Jarvis furnace to 
burn screenings without a blower. 


The Potsdam Paper Company (Limited), 
has been organized at Potsdam, St. Lawrence 
County, N.Y. The capital stock is $20,000. 
E. D. Brooks, President ; Hosea Bicknell, 
Treasurer, and M. H. Brown, Secretary. 


The Atlas Engine Works, Indianapolis, 
Ind., have put flanges on the wheels of one 
of their traction farm engines and are using 
it to switch cars about their shops. It pulls 
10 empty cars easily, and is very handy. 


A company has been organized at Cuero, 
Texas, to engage in the manufacture of yarn 
from seed cotton, under the Clement attach- 
ment process. Hitherto cotton had to be 
ginned, or freed from the seed before being 
manufactured into yarns or cloths, but with 
the Clement attachment, of which several 
are now in use, the cotton is taken directly 
from the fields and manufactured. 


One thousand dollars and the best mill 
site in southwestern Nebraska, will be given 
by the citizens of Alma, to the party who 
will build a first-class mill there at once. 


Excavating has begun for the erection of 
a large elevator in Hastings, Minn., by the 
Chicago, Milwaukee and St. Paul Co. The 
capacity of the building will be upward of 
100,000 bushels of grain. 


The Cincinnati Brass Works are having 
built on Eighth Street, a factory which will 
cost $15,000. 

The Simonds Manufacturing Company., 
Fitchburg, Mass., are making extensive 
additions to their shops. 

J. Trull, Boston, Mass., is to have a brick 
manufactury at 41 to 45 Bowker Street. 
Thos. J. Whidden is the architect. 


©. Hoffman, 225 Water street, Brooklyn, 
has just received a lot of shafting from 
Styles & Parker, of Middletown, Conn, 


The Central Mills Co. of Southbridge, 


f | $4,000, is t 
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The architect 
Burne. 


St., New York city, for Jacob 
Julius Jordan is the architect. 


| <A distillery, costing 
| built in Chicago on the 
| hawk Street and Elston Avenue. 


Henkel 


corner of Black 
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Machinists’ and Engineers’ Supplies. 


New York, August 5. 1880, 

There are no important 
market since our last report. The prospects for the 
near future are unchanged. 
which have been demanded and obtained in some 
cases. In many cases, the advance 
appears to be more on the surface than in reality 


chinery designed for the use of car and railroad 


lished by J. A. Fay & Co., 261 to 285 Front street, 
Cincinnati, O. It is a pity that such a handsome 
and valuable publication should not have = sub- 
stantial cloth covers. The book contains much 
valuable information regarding the construction 
and use of wood-working tools. 

Rowley & Hermance, Williamsport, Pa., have 
issued an 1880 edition of their Classified catalogue 
of wood working machinery. The book contains 
about 60 pages, and relates to a large variety of 
tools, many of which are new. 

We are informed that the Penfield Block Works, 
Lockport, N. Y., have tha aig and are now ready 
to furnish, a new bushing for iron or lignumvite 
Sheaves, which they call their ‘‘ Phosphor-Bronze 
Self-lubricating Bushing.’’ They charge extra for 
Sheaves with these bushings, over the price of 
Sheaves with plain iron bushings. 

We have received the following circular which 
will explain itself. 

THE MACHINE TOOL WORKS, Twenty-fourth 
and Wood Streets, Philadelphia. 

Railroad Companies, Machine Shops, and others 

requiring machine tools, are informed that these 
Works (hitherto known as * Ferris & Miles’) are 
organized on a permanent basis for the manufac- 
ture of Steam Hammers and Machine Tools, under 
the proprietorship of Mr. James Dougherty, of 
Bement & Dougherty, and the management of Mr. 
Frederick B. Miles, of Ferris & Miles, both of Phila- 
delphia. The reputation of Mr. Dougherty, so long 
and favorably Known as a_ successful builder of 
Machine tools, is in itself a guarantee that pur- 
chasers will receive articles of strictly first-class 
character only, while that of Mr. Miles will assure 
all friends and customers of Ferris & Miles that the 
Steam Hammers and Machine Tools will be con- 
structed, as heretofore, in a careful, thorough and 
efficient manner. The patrons of the parties are 
solicited to continue their favors. 
Wm. Main, well known to the readers of the 
AMERICAN MACHINIST, aS mining engineer and 
metallurgist, has formed a partnership with A. K. 
Eaton, analytical chemist, who, by the way, is not 
the one Dickens referred to in description of Pod- 
snap’s dinner party. The firm name is Eaton & Main. 
They will analyze ores, and conduct a general busi 
ness in the way of consulting mining engineers, 
besides instructing students in their line, at 65 Henry 
Street, Brooklyn, N.Y 
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NEw York, August 5, 1880. 
Prices Of iron, both pig and manufactured, are 
steady with some tendency to go higher. Buyers 
are holding off, to see whether prices will be sus- 
tained. Present quotations of pig are No. 1, $25 to 
$26, No. 2, $28 to $24, Forge, $22, Eglinton, $23, 
Coltness, $25, Glengarnock, $23 and Gartscherrie, 
$23.50, 
Pierson & Co., 24 Broadway. N. Y., under date of 
July 29, 1880, quote prices out of store as follows: 
Iron Rails, $50 to $57, according to weight; Fish 
Plates, 234c. per lb.; Railway Spikes, 3c.; Bolts and 
Nuts, 3%c.; Common Bar Iron, 2.4¢., basis 
from store; Refined do. 2.6c., basis; Ulster, 36-10e. ba- 
sis; Machinery Steel, 64¢c.; Best Tool Steel, 13%46c.; 
Norway Bar Iron, 644c.; Norway Shapes, 634¢; Nail 
Rods, 634¢.; Sheet [ron, 346c., basis; Angle Iron, 34c.; 
Tee Iron, 334c.; Band Iron, 3.4¢c.; Hoop Iron, 
3.6c., and up according to size; Horse Shoe Iron, 
3.3¢c.; Hot Polished Shafting in lengths, 2 ft. and 
longer, 9 to 1046c., according to size; Small Black 
Rivets, 30° off in papers; 10% off in bulk. 
Carmichael & Emmens, 130 Cedar St., New York, 
quote prices of Boiler Makers’ Supplies as follows : 
Flange, 5!4c.; C. H. No. 1 Shell, 4e.; Tank, 3c.: 
C. No. 1, 334c.: Sheet, 34c; Angles, 34c. Boiler 
Tubes 45% discount from list. 





- = le = 
Metal Review. 


LUCIUS HART & CO... 8 & 10 Burling Slip, New 
York, furnish us the following, under date of Au 
gust 5, 1880: 

No material change in metal market since our 
last. Demand continues fair, more buyers than 
sellers. Pig Tin in London about £91; Singapore, 
$28. This market nominally, Banca, 2234¢; Malacca 
and Straits, 214ec. Billiton, Australian, English 
Refined and Lamb and Flag, 2ic.; Pig Lead $340¢.; 
Antimony, 1644c. to 17%ec. according to brands: 
Spelter, “Bertha,”’ pure, 9c.; Western 5léc.; Silesian, 
6c.; Solder, No. 1, 11ve., “Half and Half,”’ 18¢. 
Cable reports this morning an advance in London 
of 2 pounds per ton with a large business. 


WANTED. 





Mass., will pay 10 per cent. for their July 
semi-annual dividend, — Vass, Spy. 


Eliza A. Harlan, Brooklyn, is having a| 
factory built’ on Pulaski St., near 
Ave., which will cost about $8,500. 


Smith is architect and builder. 


Marcy 
J. H. | 





A brick factory for Richardson, Boynton | 
& Co., Costing $8,000, 1s to be erected on the | 
corner of Van Brunt and Broome Sts., | 
Brooklyn. The architect is G. L. Morse. 

The American Color Printing Co., of Mid- | 
dletown, O., has been incorporated, with | 
capital $18,000. | 








Wanted—Machinists—Six strictly first-class Vise 
bands and Fitters accustomed to building machine 
tools; liberal wages paid by Niles Tool Works, 
Hamilton, Ohio. 

An experienced machinery iron works Superin- 
tendent wishes to engage with reliable parties. Ad 
dress, P. H. L. care AMERICAN MACHINIST office. 

Wanted, 
a draughtsman and a thorough mechanic. 


jection to south or west 
box 1338, Boston, Mass. 


No ob 
Address Mechanic, P. O. 


Wanted by a Mech. Engineer and Draughtsman, 
16 years experience, situation as Superintendent or 
Draughtsman. Address C. R., Box 444, Worcester, 
Mass. 


W.G. J. Wheeler, 66th St., near First Ave., =O SA LE. 


is John C. 


| <A brick building for a factory, costing 
o be erected at 293-295 Monroe 


changes in the supply 


There are numerous 
inquiries and we hear of a slight advance in prices 


spoken. of 


We are in receipt of a very handsome 60-page | aj] 
Illustrated Catalogue of heavy wood-working ma- 


shops, arsenals, ship and navy yards, etc., and pub- 


: A situation as Supt. or Foreman of a | 
foundry or machine shop by a man of experience; | 


MACHINIST. [Avausr 21, 1880 


FOR SALE. 
A Works completely equipped for the manufacturing 


of carriage axles; is well located in relation to Coal 
and Iron, also very accessible to market. Address 


EK. PP. BULLARD, 
{4 Dey Street, New York. 


A part interest in western shop. Spring and 
| summer profits have averaged $1,000.00 per month. 
Purchaser must be able to manage shop, as it is 
the managing partner who is compelled to sell. 
Address 


Consulting Engineer, 








& 
$35,000 is to be HAMILTON, OHIO. Mechanical Books 
r 


Send 16 cents for 96 page Catalogue of Books 
for Machinists and Engineers. 


D. VAN NOSTRAND, 
23 Murray & 27 Warren Sts., New York. 


RECENTLY PUBLISHED. 


WORKSHOP RECEIPTS 


For the use of manufacturers, mechanics and scien- 
tific amateurs. 
By ERNEST SPON. 
Crown, 8vo, illustrated. Price, $2.00. Send for 
Catalogue of books for practical engineers. 


E. & F.N. Spon, 446 Broome St., N.Y. 


es oN 


Drawing Instruments 


AND MATERIAL, PAPER, &C. 


S$. WOOLMAN, 
116 Fulton Street, New York. 
, | Fully priced and illustrated Catalogues. 


RALPH R. OSGOOD’S BOOM DREDGE. 


Adapted to all kinds of under-water excavation. 
Guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine made, 
things being equal. [Illustrative pamphlets, 
comparative strain sheets and estimates furnished 
on application. $2" See AMERICAN MACHINIST of 
July 31, 1880. Address 


RALPH R. OSGOOD, Troy, N. Y. 3 BRAS, rr’ 


t" When in New York City will be 81 Astor House. 


G. 














is 
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STEPHENS’ PATENT PAR- 
ALLEL VISE and attachments, 
adapted to every variety of work 
from Jewelers’ to Locomotive 
Shops. It further, 
holds firmer, is heavier and 
more durable than any other 
vise. For sale by the trade. 
Stephens’ Patent Vise Co, 
41 Dey St., New York, U.S. A.’ 


opens 








AF, Prentice & Co. 


Manufacturers of 


Light Machinists’ Tools, 


Improved Upright Drills, with 
Lever Feed and Wheel Feed 
with Quick Return Motion. 





N ¥5 W 
ENCINE LATHE. 
Price, $175.00. 
Swings 11 inches, 5 feet bed. 
Weight, 650 Lbs. 


. \ eae Special Machinery and Ma- 


Sa a= | chine Jobbing. 





Hand and Foot Power Lathes. 





SLIDE RESTS. 








FOOT POWER LATHES 
A SPECIALTY. 


54 Hermon Street, 
WORCESTER, MASS. 




















FARMER LATHE-DRILL AND TOOL CoO. 


LEOMINSTER, MASS., U. 8S. A. 
MANUFACTURERS OF 


Drills and Machinist’s Small Tools. 


_ Attention given to making Drills for special purposes, either straight, flute or twisted. Also, manu- 
facturers of the New Patent Lathe-Drills, to which we would call the attention of those who work in 
Copper, Brass and the softer metals. For price list and further information address as above, or 


L. B. RUSSELL, Gen. Agent, 96% Summer St., Boston, Mass. 


THE NEW PULSOMETER 


Is more Economical in Points of Original Cost, Expense for 
Repairs and Running Expenses, than any other 
Steam Pump in the World, 










Simple and compact, with no machinery whatever to oil, or get 
out of order, it stands at the head of all means of elevating water or 
otherliquids by steam. Jt needs no skilled labor to look after it, Send for 
book giving fuli description, reduced prices, and many letters of com- 
mendation from leading manufacturers and others throughout the 
country who are using them. , 


PULSOMETER STEAM PUMP CO. 


Sole Owners of Hall’s Patents in the U.S., 131,515 to 131, 543, both inclusive. and the 


NEV PUULSOMEETER, 


P. 0. Box No. 1533. Office, No. 83 John St., New York City. 









B 


NY 


Office, No. 78 Chambers | Full Weight Hand-Cut 
The best and cheapest 
following testimonials. 


Manufactory, 
PATERSON, N. J 


Files. 


The files speak for themselves in the 


in the end, 


Send for quotations. 
Read them. 


NORTH RIVER IRON WORKs. 
To Wuom it MAY ConceRN : New York. May Ist. 1877 
We have used the Files made and re-cut by Messrs. WEINMANN & KEARNEY for the past three years, 
and we know of no better recommendation than the fact that we are still using them , 
FLETCHER, HARRISON & CO. 
WINCHESTER REPEATING ARMS CO. 
Messrs. KEARNEY & Foot, New York, New Haven, Conn., Noy 


Dear Sirs;—The Files you have been furnishing this Company have 
to any heretofore used Yours truly, 





Ist, 1878 
proved equal to, if not superior, 
: KING, Sup’t 
We print instructions on the use of Files, and also give the diameters of round and square Files from 
|} 3to 16inches. They are on card board, 10x12 in., and are intended to be put up in the shop for the men 
to read. We are pleased to mail them to any manufacturer on receipt of the necessary 6 cents postage. 


Respectfully, KEARNEY & FOOT, 
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Avaust 


“NICHOLSON FILE Co. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, File Cards. 
Slim” Saw Files. Surface File Holders. 
**Racer”? Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Ses U. Ss. A. 


Also, 
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The Best STEAM PUMP in America. 


“The Deane,” 


SEND FOR ILLUSTRATED CATA- 
LOGUE AND PRICE LIST. 


DEANE STEAM PUMP (CO. 
OFFICE AND WORKS: 
HOLYOKE, MASS. 
WAREROOMS: 
94 LIBERTY 
NEW YORK CITY. 
7: OLIVER STREET, BOSTON. 


SIMPLE! POSITIVE! 
qj) ‘ «ry 
DURABLE! 92 and ST., 


For Every Possible Duty. 











cs OF STEEL SPECIALLY ADAPTED TOTH 
oF LatHe TooLs,CHISELS, TAPS & = 


AR REWAR, Ke 


ADE 
We make GR ANUFACTURE 


46 & 48 West LAKE STR EET, | 


BRADLEY’S CUSHIONED HELVE HAMMER. 







BRADLEY’S 
B CUSNONED 






=\ ¥ ELVE HAM MME Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
ib) 4 H nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
mi ae BRAdcerscoswme Name fl Medal of Merit at the Centennial Exhibition, in 1876, 





Being the highest award given any goods of their class in America or Europe. 
IT HAS MORE GOOD POINTS, LESS COMPLICATION, 
MORE ADAPTABILITY, LARGER CAPACITY, 
DOES MORE AND BETTER WORK TAKES LESS POWER, 
COSTS LESS FOR REPAIRS 
LS. t Puss) 


N ANY HAMMER IN THE W 
Guaranteed as represented. tA tir 


CHICAGO, ILL, BRADLEY & COMPANY, Syracuse, N. Y. 


Branc h Offic e, 


\ 





BENJ.ATHA. aD) J.ILLINGWORTH, 


—s INew JERSEY.~ > 


16 Counts Steel Clamp Dog.’ cg RORSAITH 80 


Y MANCHES oe 














These are made from the Steel Bar and hardened all 
over, as well as the Screws. They will carry all that 
can be put on them. The tail is Steel, turned and 
driven into a taper hole. The Screw Head is a ball, 
and will accommodate itself to a straight or taper 
piece, 


BOLT FORGING MACHINES, 


aha eae : POWER HAMMERS, 

No. 1 opens 1 inch, - $1.25 

a7 * iii “ee 4 e 

cca E ioe Machinists’, Blacksmiths’ Tools, 
iad 4 “ce 8 “ce 2 00 


‘And Wood-Working Machinery 


A SPECIAL 


MANUFACTURED BY 


WV. Le COUNT, 
SOUTH NORWALK, CONN, 


ili il IMPROVED STEAM PUMPS, 


TELE STANDARD: 


oo 5 


TY: 





Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE, 


KNOWLES STEAM PUMP WORKS, 


44 Washington Street, 





S86 Liberty Street, 








NEW YORK. BOSTON. 
| 
ESTABLISHED 1851. | 
E, H. ASHC ROFT, Pres't and Treas, CHAS. A. MOORE, Gen, Manager, MARTIN LUSCOMB, Clerk. | 
sf spor's P NN The Asheraft Manufacturing Ms 
f TEAM Successors to E. H. ASHCROFT, 






“Original Steam Gauge Works. "| 
THE E. HH. ASHCROFT 


Ning Improved '' Bourdon” Steam Gauges, 
' Sole Owners and Manufacturers of 


A 
Ny TABOR’S PATENT 


space, VAM ENGI INDICATORS, 


Specially adapted to 


“\ 


| 
| 
| 








Indicating High Speed Engines & Locomotives 


STEAM AND WATER GAUGES, 
Railway, Steamsh'p & Machinery Supplies 


WAREROOMS : 
Nos, 51 & 53 Sudbury St., and 
8, 10, 11, 12 & 14 Bowker Street, 


BOSTON, MASS. 







Factories, BOSTON and LYNN. 


A. FAY & CO. (CHICAGO STORE,) 


Keepin stock a full line of Woed-W orking Ma. 
chinery of their own manufacture, (Shops, Cincinnati, O. ) 


CHASTE 


PORTABLE: BURR-MILLS 


EEECMitick FACTORY GEARING 


CIRCULARSAW MILLS 


swith improvedRatchet head blacks 


“STEAM ENGINES. SS 


VATTAINCR TEA CEN ON LN aS 


TURRINE WATER WHEELS 


O> ANDMILLING SUPPLIES. “© 
ADDRESS. (HRISTIANA.[ANCASTER (oP 





Agents for and keep in stock I - —“ Planers, Drills, 
Steam Pumps and Supplies FAY & CO., Chicago 


The Workshop Companion. 


A handy and useful book of practical information 
for Engineers, Machinists, Draughtsmen 
and Mechanies, containing useful and reliable 
recipes. rules, processes, methods, practical hints, 
&ce. NO medical or cookery recipes. 164 pages 
This book will be sent, post-paid, on receipt of 
Twelve 3-cent postage stamps 

TT. P. PEMBERTON, 
5 Dey Street, Room 13, New York 


R. HOE & CO. 
Printing Press, 


Machine and Saw 
MANUFACTURERS, 


Grand, Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street, 


Principal Office, 504 Grand St., cor. Sheriff, 


NEV YWorRkE. 


Water Wheel Governor 

















rl can operate it! 
Price for &inch cylinder, pumping 350 gallons per 


ERICSSON’S NEW PATENT CALORIC PUMPING =) = 
ENGINE is specially intended for domestic use in > 4 
lifting and forcing water from wells and cisterns, or oO 
from Croton pipes, to tanks on upper floors of build i a 
ings in city or country = —= 
This pumping engine is entirely safe, no steam = + 
being employed, and is not liable to derangement —_ = 
All kinds of fuel will answer for this engine, but ae © 
coal-gas is preferable, the consumption being only n r 
15 cubic feet per hour. Besides gas is handier and & a 
| pon rae than coal or other combustibles. Servant cs 7Q 
and 
oD 
hour 50 feet: With gas furnace, F260 00 — ca 
With coal furnace, 275 0 =; = 
| Price for 6-inch cylinder, pumping 200 gallons per o |} — 
hour 50 feet: With gas furnace, g210 00 & = 
With coal furnace, 2) OO “” 7) 





Manufactured by the Delamater Iron Works. 
Cc. H. DELAMATER & CO., Proprietors, 
No. 10 CORTLANDT B8T., N. Y. CITY. 


COHOES IRON FOUNDRY & MACHINE COMP’Y 
COHOES, N. Y.- 


| Worthington Steam Pump. 


all Purposes and 
of all Sizes. 


SPECIAL PATTERNS 


FOR 





For 


| Railway Water Stations, Oil 
Pipe Lines, Hydraulic 
Elevators, etc. 


SEND FOR LATEST CIRCULAR, 


W ORTH INGTON, 


709 MARKET ST., 


“HEN RY R. 


239 BROADWAY, NEW YORK 83 WATER ST., BOSTON, ST. LOUIS 
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Largest Establishment of the Kind in the World. 


MOSS ENCRAVING CO. 


J. C. MOSS, Pres’t and Sup’t. Incorporated April 2, 1880. J. E. RAMSEY, Secretary. 


R. B. MOSS, Ass’t Sup’t. 
4 MOSS’ NEW PROCESS. HU. A. JACKSON, Ass’t Sec’y. 


M. A. MOSS, Treasurer. 
535 PEARL STREET, COR. ELM, NEW YORK. 


IMPORTANT TO MACHINERY MANUFACTURERS AND DEALERS. 


Engrave d Plates for Newspaper, Book and Caté logue Illustrations, &c., executed in Type Metal in a 
superior manner by a new and improved photo-che mical method, from all kinds of Prints, Pen Drawings, 
Photographs, Tin Types, Original Designs, Pencil Sketches, and, when available, from the object itself. 
Much Cheaper than Woodcuts, These plates are mounted type high, ready for use on any ordinary press, 
and are guaranteed to be fully equal to the best woodcuts. Electrotypes can be made from them in the 
usual manner. We also have a fully equipped steam electrotyping department. Engravings of 
MACHINERY of all kinds executed in the highest style of the art at reasonable prices. Mr. 
Moss, in withdrawing from the Photo-E ngraving Co,, 67 Park Place, has re- 
tained for himself all improve ments made and used by him in Photo-E ngraving 
since May, 1872. Our motto is, “The Best Work at Low Prices. Always on Time.” Send stamp 
for illustrated circular. Send copy for estimate. Please mention this paper. 


UNITED STATES METALLIC PACKING CO. 
MANUFACTURERS OF 
SELF-ADJUSTING STEAM oo for Marine and Stationary Engines. 
PATENTED. 
February 10th, 1863. 
March 7th, 1871. 
October 8th, 1872. 
April 21st, 1874. 








KF F—Follower. 
G G—Cylinder Head. 


S S—Set Screws. 





S B—Stud Bolts. 
J—Ball Joint. 
O G—Gland. 


Other Patents Pending. 
SECTIONAL VIEW. 
A A—Packing Blocks. 
C C—Ring enclosing Blocks 
DD—Projections for 
Springs and Set 
Screws. 
E E—Space for Vibration. 


Endorsed by leading engineers. Highest Testimonials araidiee d. Correspondence solicited. 
Sellers and Users will be held responsible for infringement 


EDW. CUNNINGHAM, President. | 





S P—Springs. 
X X-—-Case. 
R—Rod. 


S—Set Screws. 




















Seal 





Makers, 


C. H. JACKSON, General Agent, 


34 Coal & Iron Exchange, New York. 


JOSIAH A. OSGOOD, Superintendent, 
85 Devonshire Street, Boston, Mass. 





THE BEST IN THE WORLD. 


— HALL’S PATENT 
Compound Lever Cutting Nippers. 


Every pair Warranted to Cut Steel Wire. 


Worn or Damaged Parts can be replaced at a trifling cost. 
Manufactured ENTIRELY OF STEEL by 


THE INTERCHANGEABLE TOOL COMPANY, 


A. GUSTAM, General Agent, 32 Howard St., N. Y. 


For sale by all dealers in Machinists? Tools and Hardware. Send for Price List, 


The Hendey Machine Co. 


WOLCOTTVILLE, CONN., U. 
Manville Patent Iron Planers and qhivers. 


15 in. Shapers, 24 in. Shap ipers, 3% ft. x 16 in., 5 ft. x 
20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Ami ateurs’ 
Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 


E.LYON & CO. 


470 Crand St. 
NEW YORK. 


Sole Manufacturers of 





ANVILLE — carers. — 
A> MAN PLANERS AND Sir BY 
HENDEY MACHINE CO. 
WotcoTTVILLE CONN. 
SEND FoR CATALOGUE. 











Lyon’s Patent Punches 
and Shears. 


For Round, Square and Flat Iron. 


Hydraulic Presses, 
For Special and General Uses 


Hydraulic Pumps, 
For Driving Presses. 


Hydraulic Jacks and 
Punches. 









GOTHENBURG, 


@ Polishing and Buffing 
Hyd. Claw. Jack. Machinery. 


SWEDEN. CIRCULARS ON APPLICATION, 























Tamntey Sarber tng Sf.2 
Guaranteed to be the most perfect de vice in the market for utilizing the exhaust of steam 


engines. For further particulars, address 
E. L. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. Fo. WANGLER, St. Louis Boiler Works. 


12 AMERICAN MACHINIST. 


camel 21, 1880 





Address 
P. O, Box 2187. 


PIERSON & CO.=* 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION, 


CLUTCH PULLEYS 
FRICTION AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams, Mass. 


HORTON & SON CO. 


Windsor Locks, 
MANUFACTURERS OF 


THE HORTON LATHE CHUCK, 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Car Wheel Chuck. 


FEBRUARY 1st, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, re spectfully yours, 


Send for Price List. THE E. HORTON & SON CO. 


TACK SCREWS, BOLTS, NUTS & WASHERS, 


ALBERT BRIDGES, 46 fins Rane Street, New York. 


E. E. GARVIN & CO, ‘WOOD WORKING MACHINERY. 
Manufacturers of J. A. FAY & Cco., 


Milling Machines, Drill Presses, iyppoyrp MACHINERY FOR WOOD CUTTING, 


Numbering some 3:00 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines, ¢Mortising and Borin 

Machines, Carving apd Dovetail- 

ing Machines,Shafting and Friez- 
ing Machines, Horizontal and 








The E. 


Prices Reduced, 


Conn. 











Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
Sizes. Gear 
Cutting and 





Vertical Boring Machines. 

—- ah te sageees Variety & Usiversal 
: 00D WORKER 

139-143; Band, , Sera Hupping and —- 
ting-off Saws, Band and Circular 
CENTRE ST, : = Resawing Machines, Spoke and 
m ae? == Wheel gy eb Shafting, 
Cornell’s B’ld’g | Hangers and Pulleys, etc., etc. Original in design, 
4 NEW YORK. Simple in construction, perfect in workmanship, saves 


labor, economizes lumber, and its productions are of 
/ ®"Send for il- the highest standard of excellence. Send for Cir- 
lustrated Cata- culars and Prices. 








fe / 
No. 4 Milling Machine. 





logue. J. A. FAY & €O.. Cincinnati. Ohio, U.S.A. 
C. GORDON BUCHANAN, The Raymond Mfg. Co.'s 


ENGINEER 


Union Iron Works, Rockaway, N. J. 


ROCK BREAKERS, ORE PULVERIZERS, 


Chilled or Steel Crushing Rolls. 


Dead Stroke 


POWER HAMMERS | ; 
Are superior to all others for Forging American Ash Talkine. 


and Die Work. Over 500 now in use. Awarded Medal and Diploma at Centennial Exposition. 


Manufactured by HAIR FELT & PLASTIC CEMENT. 


FAC PORT OFFICE: 


Non-Conductor Coverings for 
STEAM PIPES AND BOILERS. 


Sectional Air-Space Covering. 








PHILIP S. JUSTICE, 
14 N. 5th St., Philadelphia, Pa. 


WILLIAM COOKE, 


(Successor to COOKE & BEGGs,) 


6 Cortlandt St., New York, 


SELLING AGENT FOR 


Roots: New Iron BLOWER, 
\ ash Ns IN 





642 


Fr Se a for Cire neh | 















































NEW YORK. 


AITCHISON & DOOLITTLE SOLE MANUFAC PS 
OF STEAM FLUE CLEANER 





hen LEVELAND.O 
PATJIULY.. 75 


A&B SECTION VIEW CIRCULARS on APPLI N 
WOOD DRAKE 7iRutcersSt.NY. Acts. ForRNYAN } 








New Haven Manf’g Co. 


NEW HAVEN, CONN. 


parca BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 


IS SIMPLER, AND HAS 


FEWER PARTS THAN ANY OTHER slower. [ON - Working Machinery, 


ROOTS?’ 


Blacksmith’s Hand Blowers, 
Portable Forges, and 
Tuyeres. 


PLANERS. SHAPERS, DRILLS 
CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 
LAP WELDED BOILER TUBES, &c., &c. 
Agent for Otis Celebrated Cast Steel Boiler Plates; 
the Coatesville Iron Co.; Pottstown Iron Co.; the 
Laurel Rolling Mills and Union Tube Works, 
Wrought Iron Beams, Angles, Tees, Rivets, &c. 








te" SEND FOR PRICE LIST.W33! 
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THE ALBANY STEAM TRAP. 


HEATING 








This Trap autom: atically drains the 
COILS, and returns the same to the 
coils are above or below the water level in Boiler, thus doing 
== pumps and other mechanical devices for such purposes. 


ALBANY STEAM TRAP CoO., 








| 
| 
water of condensation from | 
Boiler, whether the 

away with | 
Address 


ALBANY. N. ¥. 





WILLIAM SELLERS & Coc.,, 


- - - PHILADELPHIA. 


MACHINE AND BRAILWAY SHOP EQUIPMENTS. 


Shafts, 
Couplings, 
Hangers, 
Pulleys, 
Mill 
Gearing, 
Ete. 


Railway Turntables and Pivot vidinn. 
NEW PATTERNS. * 





SIMPLE, 


Lathes, 
Planers, 
Drills, 
Shapers, 
Bolt 
Cutters, 
Ete. 


Gifford Seer Sellers’ Improvements. 
EFFPCT 


NEW YORK OFFICE, 79 LIBERTY STREET 





Steam Pumps, F. W. MOSS, 


AIR COMPRESSORS, 
Friction Hoisting Engines, 


Vacuum Pumps & Condensers, 


GENERAL MACHINERY 
Steam Engines. 


Capacity to bore Cylinders 110 Inches Diameter. and 
turn Fly Wheels of 24 feet. 


THE NORWALK IRON WORKS Go. 


South Norwalk, Conn. 











# Goulds | Manufacturing Co. 


Manufact bak of all 


Fane at Lif 


PUN MP: $.. 
roads, Steamboats, 
Windmills ete. 
FIRE ENGINES, 
H ok .. Rams, 
AMALGAM BELLS 
For Churches, enools, 

and Plantations. 
Com- Shellers Sinks, etc 
\ Pumps and d Materia‘e for 
Driven Wells a specialty. 
Satisfaction ranteed, 
Catalogues ee | 


OUR FOR R coULBe PUMP 


ORY, SENECA FALLs 
WAREHOUSE, 15 PARK PLACE, New 5 Orry. 














CROSBY’S 
STEAM 
ENGINE 

INDICATOR. 





CROSBY STE AM GAGE & VALVE Co, 
J. H. MILLETY, Bres't 
GEO, H, CROSBY, Sup't. H. EAG ER, Treas. 
Sole Proprietors and Manutactare ors of 
CrROSE k ’= 
Adjustable ** Pop” Safety Valve. 
Selt-Regulating Reducing Valve. 
Impr oved Steam Pressure Gage, 
Self-Closing Water Gage. 
Empreve d Steam Engine Indicator. 
le panafecturers and Genera! Agents for 
The v 1C TORY ” Steam Cylinder Lubricator. 
Send for Illustrated 


And all instruments of this class. 
Catalogue. 


Cor. Milk & Battery march Sts., Boston. 





~ _ 
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80 John Street, New York, 


(Successor to Joshua Moss and Gamble Bros.,) 


Steel and Files, 


HAMMERS, ee VISES AND BLACK- 
MITHS’ TOOLS, 


WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
‘Yools, Drills, &c. Also 





Warranted not to crack in hardening Tools of any Size. 
WILEY & RUSSELL MF’G CO. 
GREENFIELD, MASS. 
Lightning Screw Cutting Machinery and Tools, 








SEND FOR ILLUSTRATED PRIvE LIST. 





KATZENSTEIN'S 
Self-Acting Metal 
Packing, 

For Piston Rods, Valve 
Stems, &c. 
of every description, 
For Steam Engines, 
Locomotives, Pumps, 
&C., &C, 
Adopted and in use by 
the principal [ron 
Works, Engine Build 
ers and Steamship 
Companies within the 
last eight years in this 
and foreign countries. 
For full particulars and 
references address 

L. KATZENSTEIN & CO., 


35 Desbrosses St., Ne we 





York. 


‘“‘ BELTOLEUM,” 


THE BEST PREPARATION FOR LEATHER 
BELTING IN THE MARKET, 

Makes it soft and pliable, producing no sponginess. 
Contains no gummy or fatty oils that soon become 
rancid, thereby causing leather to dry and crack, 
Nor does it contain tallow, resin, acid or residuum, 
but isa harmonious union of the best ingredients of the 


Animal, Vegetable & Mineral Kingdom. 


Being an oil, it is always ready for use, and may be 
applied when belts are running, and will keep them 
in tine condition. 

It is clean to use, as it penetrates the poresand leaves 
nothing on the surface to collect dust and dirt, 

Sent to responsible parties on trial when desired, 

Send for circular. Put up in Cans and Barrels, 


A. H. DOWNER, 


Inventor and Sole Manufacturer, 
Office, 17 Peck Slip, New York, 





Now Mechanal Morena, 
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BOYNTON: ‘& PLUMMER, 


WORCESTER, MASS. 


Patented March 9th, 1880. 


A POSITIVE AND PERFECTLY NOISELESS 


SUBSTITUTE FOR PAWL AND 









No. 1 cuts 4 to % 
No. 2 cuts to 1 
No. 21g cuts & toly 
No. 8 cuts % to1¥ 
HAND or POWER. ~ f | 


RATCHET. 


Edward Wright & Co. 


561 Main Street, 
WORCESTER, 


MASS. 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., 
NEW YORK: 







Manufacturers of 


BOLT CUTTERS, 
Upright and Horizontal Drills, 
| For Blacksmiths’ and Carriage Makers’ Use 


Illustrated Catalogue furnished oa application. 












































Machinists’ and Miners’ Pam of etry L.B. EAT ON, 
x ; B S 7 
ad Ae a. Br gh Supplies € all ERS, : 
| PL "1 Of every description, : Vividers, 
ie IES. Calipers, &c, Cie, | we Stubs Tools, TOC OTORE 


ONLY Stubs Files, 
Stubs Steel, 


Grobet Files, 


T. B. BICKERTON & CO. 


No. 12 South Fourth st. 


WN. 6th St, 


Exclusive 























5 sADELPHITA, Pa. Carvers. Gravers, 
— Paes fang an Tool Store Chue “ee ‘ PHILA. 
Steal Packing. Fastawe. Gum and Leather | yy pHILADELPHIA. ace 
‘ BRUSHES. BELTING, | | ERADSUARTENS Se Machine, Set & Cap 
Cotton Waste. HOSE, Etc. | TOOLS of all DESCRIPTION. Screws, &c., &, 
Whe Huntington Emery Wheel Dresser. 
Invaluable to peste es ——————e Thousands 
Users of oe “arora in 


Successful Use, 





Emery Wheels. 


For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels. 
Price $4.00. Send for Circular. CHICAGO SCREW CO. 
Cor. West Washington & Desplaines St., CHICAGO, ILL. 


WHITTIER MACHINE CO, P. BLAISDELL & CO. 


veel Soe gaia MANUFACTURERS OF 


STEEL BOILERS, — 
Machinists Tools, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 

Worcester, MASS. 
20 Per Cent. Saving in Fuel, 


N. Y. Office, 120 Broadway. 
25 Per Ccnt. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR PUM? 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD, CONN. 


McDOW ELL, 














SAMUEL A. BECKETT, Mechanical Engineer. FREDERICK H. Engineer of Mines. 


Beckett & McDowell, 


Formerly with Union Iron Works (PREscoTT, Scorr & Co.) of San Francisco, Cal, 


MINING AND MECHANICAL ENGINEERS 


AND MANUFACTURERS OF 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 


PREN TISS PATENT VISES, 


ADJUSTABLE JAWS, 


Stationary and Patent Sorivel Be ony, 


Adapted to all kinds of Vise work. 
HALL W’F’G CO., 23 DEY ST., NEW YORK, 














SEND FOR CIRCULAR. 
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CUTl-OF =" 
ans IN GEL IN El. 


THE “BROWN” AUTOMATIC 


UNEXCELLED 
FOR WRITE 
Ww 
ORKMANSHIP, FOR PRICES AND 
ECONOMY 
j INFORMATION. 
AND Ay 


DURABILITY. 


C. H. BROWN & CO., Sole Banehatacers, 
FITCHBURG, MASS. 





AMERICAN MACHINIST. 


| Aveusr 21, 1880 


Patent. ma AtOGAetle Gu wut-oexct 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, F 


NEWBURGH, N. Y. 






The most economical in the use 
of fuel, the simplest in construe- 
tion, and altogether the best cut- 
off engine in the market. 

COMPOUND ENGINES | for 
City Water Works; also for Manu- 
facturing purposes, &c. (Highest 
duty guaranteed.) Marine and 
Stationary Engines 

STEAM BOIL ERS: andTANKS. << 
Light and Heavy Forgings, Shaft- § 
ing, Pulleys, Hangers, Mill Work, 
Iron and Brass Castings, &e. os 

A large general assortment of e, 
Patterns on hand. : 





Tittk 


ronnie _ ENGINE, 


A FIRST-CLASS 
AUTOMATIC 


CUT-OFF 
STATIONARY 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, LAWRENCE, Mass. 


H. PRENTISS AND COMPANY 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, NEW YORK. 


Agents for The Billings & Spencer Co., Reynolds & Co.’s Screws, Deverall’s 
Patent Oilers. 


LATHE ATTACHMENTS 


FOR MILLING 
| 
| 











GHARLES MuRRAY, | 
TNGRAVER ON Wo of). 


Plane and Irreguiar Forms. 
Taps and Reamers Fluted and Gears cut with- | 


rom the lathe centers. 
nist, Sept. 13 “ . 


¢ No. 58 ANN Sr. 
out removin : , 
See American Mac New York. 
For circular address AIN, 


65 Henry Street, sie Toonys ¥. | 








THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought [ron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINCS, 


Steam ‘Traps, Patent Vertical ‘Tube Radiators, Steam and Hot Water Boilers, 
Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 





MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SON, *** 


MANUFACTURERS OF 


Bate’s Patent Steam Generator. 


Iron Founders, 
Boiler Makers AnD 
Machinists, 


Conshohocken, 
PENNA, 


= ae 


A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of economy, efficiency, 
durability and convenience of clean- 

Y ing. We refer to parties using. Write 
Ssasx for particulars. 








THE 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, England. 





SWEETLAND & COMPANY, 
No, 126 UNION ST., NEW HAVEN, CONN. 


Sole Manufacturers of 


|THE SWEETLAND CHUCK, 


Independent, Universal and Eccentric Combination. 
PRICE LIST FURNISHED ON APPLICATION, 


FRASSE & COMPANY, 


62 Chatham Street New York, 





PROPRIETORS OF THE 


ZA Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


ELTERICH’ S TAPS AND DIES, 


Comprising the best assort- 
ment and largest variety, of 
threads, from 1-16 to 4 inch 
in the United States. 

Send for circular. 
Importers of STUBS’ TOOLS, 
FILES, and STEEL WIRE, 
and GROBET FILES. 
Agents for the U. 8. of Rolla- 
son’s Patent Steel Music 
Wire. 

No. 0 to No. 32 (Music Wire 
Gauge) always in Stock. 

















] PORTABLE AND “STATIONARY | Sole Agents for Chateau’s French Emery Paper. 
Engines and Boilers, Fine Tools, Files, Steel Wire, 


2¥to15 H. P. Return Flue Boiler, large Fire Box, | 


no sparks. Do not fail to send for circular to 
a Tay , ae AND SUPPLIES FOR MACHINISTS A 
SKINNER & WOOD, Erie, Pa, | SPECIALTY. 


Silver Solder for Brazing Band Saws, 





CUTangeA Rabbis 


“ath J Holloway Steam 
Hammers 
etek do 


Built by damun @ Works. 
AND 


MARINE ENGINES 


VERTICAL 


Blowing Engines 


For Blast Furnaces. 
* Cleveland, Ohio, U. S. A. 
KORTIN G’S 


UNIVERSAL INJECTOR, 
A COMBINED PUMP AND BOILER FEEDER. 


No Adjustment for Variable Steam Pressure. Operated by One Handle. Send for Circular. 


A. ALLER, - - 109 LIBERTY STREET, - - NEW YORE. 


D. SAUNDERS SONS 


New Pipe-Threading Machine 


The 1.X.L. 


FOR HAND OR POWER, 












Manufacturers ot 
Steam & Gas Fitters’ Tools. 
Pipe Cuiting and Thread- 


ing Machines for Pipe Mill 
Use, &c., a Specialty. 


YONKERS, N. Y. 


SEND FOR CIRCULARS, 
FRANK H. POND, 


Consulting Enginess and Exper, 


709 MARKET STREET, 








THE ECONOMIZER STEAM ENGINE. 


Comprises Simplicity, Durability 
Also, a large 
stock of second-hand Steam Engines and Machinery. 


Ss. L. HOLT & CO. 


Has no superiors. 
and Economy. Send for catalogues. 





sT. LOUIS, MO 


7 Sudbury St., Boston, Mass., U. S, A.) 

















Avausr 21, 1880. | 


HORIZONTAL. 
VERTICAL 


Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 
Engines. 





AMERICAN MACHINIST. 


STEEL AND IRON 
BOILERS. 


All sizes to to 225 horse- 
power. 


Send for pamphlet and 
say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





TH ae ae FLEXIBLE. SHAFT-CO- LIMITED- 


pow nbe? 
‘hany * of nd 
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Betts Machine 


WILMINGTON, DEL. 


Co. 
Makers of 


HEAVY MACHINISTS’ TOOLS 


of the various kinds for working Iron and Steel; 
Standard Gauges, Measuring Machines, &c., &c. 
Send for Circulars and list of tools on nand for 


immediate delivery. 


Small Tools of all kinds: GEAR WHEELS, parts ot 
MODELS, and materials of all kinds. ( ‘atalogues free. 
Goopnow & WIGHTMAN, 176 Wash’ton St., Boston, Mass. 











SECOND-HAND 


AND 


NEW TOOLS. 


NEW LIST. 


Miscellaneous Second-Hand Tools 


All in Good Order, and will be sold 


very Low, 


| Engine Lathe 96 in. swing x 1S ft. Bed. 

6 Engine Lathes 18in. © x 7% ft. “ (Chain 
4 Engine Lathes, 15 in. x 6 ft. bed. 

1 Iron Planer, 24 in. x 4 ft. 

1 Horizontal Boring Lathe. 

2 Wood Turning Lathes. 


Feed 


1 Shafting Latne 22 in. ‘* x22 as 
Speed Lathe. 
Polishing Lathe20 in. ‘* x 25 a6 
Polishing Lathe 25 in. “ x 22 a 
Pulley Lathe, Double Head. 


Spinning Lathes, 

Iron Planer 60 in. x 60 in. 

Upright Drill 16 in. 

Upright Drill 16 in. 

Benck Drill. 

Upright Boring Machine 78 in. 

Pulley Polishing Machine. 

Tool Grinder. 

1 Pointing Screw Machine. 

One No. 2 Bolt Cutter. 

One New “ Hardaway > 
to head up to %-in. bolts. 

A lot of Wood Working Machinery. 

2 Small Punching Presses, 

One N. Y. Safety Steam Power Co. 

20 H. P. Upright Boiler with all connections, &c. 

1 Planer, 36 x 10 in, 


x 30 feet. 


RD GE xe Re 


Bolt Heading Machine, 


New Tools Very Low. 


1 No. 2 Bolt Cutter, Wood & Light. 
Please specify which of the anaes tools you want, and 
we will forward all particulars. 


STEAM LAUNCH, 


40 ft. x 7 ft.; 
32 x 48, 


draws 3 ft., Engine 554 x 9; Boilers 


Fitted with C arpets, &c., for pleasure. 


A WOCDRUFF & BEACH 
BEAM ENGINE, 


Low pressure, 42-in, cylinder, 84-in. stroke, with fly- 
whee) pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 inches in diameter, 20 ft. long, and all connections 
practically as good as new. 


For Sale by 


The George Place Machinery Agency, 


121 Chambers and103 Reade St., 
NEW YORK. 














HEADQUARTERS 


for every description of 


MECHANICS TOOLS. 


A. J. WILKINSON & CO, 
BOSTON, MASS 


EMPIRE 


FORGES 


Improved. without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back motion. Send for 
circular. 

Empire Portable 
Forge Co. 
Counors, N. Y. 


Illustrated Catalogue Free. 








GEO. C. TRACY & C0 


Counselors at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O. 


Before doing anything in re- 
gard to Patents, send for our 
140 page book, “ALL ABOUT 
PATENTS,”’ mailed free. 


SECOND-HAND AND NEW 


Machinists’ Tools.| 


J Di. 28th. 
One Engine Lathe, 92 in. x 20tt. Wilmotn. 








Ope * 90 in. x20 ft. Ames. New. 

One ‘* " 36 in. x 20ft. Fifield. Al order. 

One ‘*§ #8 30 in. x 20 ff Good order. 

One ‘ “es 30 in. ¥ 16 ft, Wheeler, new. 

One * hd 30in. x 12 ft. Ames. New. 

two * * 25in.x 12 ft. New Haven. 

One * a6 22in,.x14ft. Wheeler. Al order 
Two ‘ &6 20in.x 8 ft. Pond. 

One ‘* $4 1Sin.x 6 ft. N. Haven. Good orde r 
One * +6 16in.x 6ft. 

One ‘§ os 16in.x 6ft. D.W .-Pond. ‘‘ 

Six “ $8 16in. x 7ft. Ames, new. 

Six " ” 16in. x 8 ft. ss “ 

Six 46 15in.x 6 ft. Flathers& Co. New. 
One ‘* ‘ 13in.x 5ft. Gould. New. 

One * ad 13in.x 5 ee Wheeler, Al order. 
Three ** bd 13ir.x4f Not Screw Cutting. 

One 52 in. x 36 tt, Lathe. 

One Hand Lathe, 18 in. x 4 ft. 

Two bid 20in. x 8 tt. 

ax * - llin.x44ft. New Spencer 

Four * “ Tin. xf. * 6 


One Planer, 36 in. x 10 ft. New Haven. Nearly new. 


One * 26in. x7 ft. New Haven, New. 
One ‘* Win. x 4% ft. Lincoln. 
‘One ‘* 1Sin.x3ft. Putnam, 


| One 2 Spindle Profiler. 


Wood & Light. 
Two 2 Spindle Profilers. Jones & Lawson. 
Two Brown & Sharp Universal Millers 


One Index Milling Machine. New. Heavy. 
One No. 3 Garvin Milling Machine. New. 


| One Heavy Turret Head Machine, 


| One No, 23 Spindle Drill. 


| One No. 6 Wilder Shear. 


One 34 in. Drill, Bk. Geared. 

One 25 in. Drill, Bk. Geared and Self-Feed, 
One 22 in. Drill, Sliding Head. New. 

One 20in, Prentiss, new. 

One 5 Spindle Chucking & Drilling Mach. Remington. 
One Heavy Drilling and Chucking Machine. 

One 3 Spindle Pratt & Whitney Drill 

Smith & Garvin. 

Smith & Garvin. 


N. Haven 


One 1 Spindle Drill, 
One Gear Cutter. 
Three Sensitive Drills, driils to 3-16 in. hole. 
One Boiler Makers’ Combined Punch and Shear, 
Six Newell Punch Presses 

One No, 3 Wilder Pune h Press. Geared. 
One No. 4 “6 $6 Geared, 
Geared, new. 
One No. 3 Wilder Bar Iron Cutter. New. 
One 10 H. P. Baxter Engine. 

Seyen Stephens’ Vises. Also, Parker Vises. 
Belting, Shafting and Miscellaneous Macninery. 


E. P. BULLARD, 
(4 Dey Street, New York. 


New. 
New 


New 
New. 





WHEN 


No Explosions; 


Printing 
2,4 and 7H, P. 








No Fires nor Cinders; 

Engineer or other attendant while running. 
UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 

, Ventilating, Running small Shops, etc. 

and upwards, 


“SC HLEICHER, SCHUMM & CO., 3045 Chestnut Street, 


Boston Agency, HILL, CLARKE & CO,, 36 and 3S Oliver Street. 
New York City Agency, H.S. MANNING & CO., LLL Liberty Street. 
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wee OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance. 


Started Instantly by a Match,it gives full power immediately. 


STOPPED, 


ALL EXPENSE CEASES. 


No Gauges; No Pumps; No 


Built by 


Philadelphia. 





Send for Cireular 


Containing List 


PRACTICAL ARTICLES 


Contributed to the American Machinist by 40 of the best writers, 


ot 





ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true. 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Stroet, Brooklyn, N. Y 





LuAWE & BODLEYT co. 
CINCINNATI, O. 
Manufacturers of Wilson’s Patent Free Open Double 
Disk 


LEVER VALVE, 
for Steam or Water, from 1\" to 6”. This valve has 
peculiar merits as a throttle valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 


— 





POOLE& HUNT, BacriMone, 


MANUFACTURERS OF 


THE POOLE & HUNT LEFFEL TURBINE 


WATER W 





MACHINE MOULDED 


MILL CEARINC, 


SHATTING, PULLEYS AND HANGERS, 
STEAM ENGINES AND BOILERS. 


MIXERS FOR FERTILIZERS AND CHEMICALS. 


Headquarters for Machinists’ Tools and Supplies 
CHAMPLIN & SPENCER, 
154 East Lake Street, Chicago, Ill. 
Sole agents for the “ Tanite ” Emery Wheels and Grind 
ing Machinery. Dealers in Screw Cutting Lathes from $50 
to RL 50, with foot power, Small Amateur wathe 4s, Taps and 
Dies, “Twist Drills,” Machine Screws, “Grobet Swiss 
Files,’’ Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
Tools, Emery,Crocus ‘and C omposition Rouge, Drop Forged 
Lathe, ( ‘lamp and Die Dogs, Chucks, Wrenches, Hand and 
Bench Vises, Iron Levels, Metal Saws. Pattern Letters, 
Pliers, ( Jalipe rs, Slide Re 48ts, Steel Rule 2s, Micromete r 
Calipers, Speed indicators, ‘ “ Metallic Corrugated Packing” 
for steam, air, gas or water joints, Steeline for hardening 
gerposes U pright and Hand Drills, Belting sae Packing, 
rus Wheels, **Monk’s Moulders’ Tools,” &c., &c 











THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
ing engines working under conditions otherwise fav- 
orable to economy, to 2.5 Ibs. of coal per I. H. P. per 
hour, and in condensing engines to 1.75 lbs. of coal 
per I.H. P. per hour. 

Prevent the waste from Cylinder Condensation, 
which, tests show, amounts in every engine running 
to from 20 to 40%. 

We will test, free of charge, engines now running, 
and show parties desiring to examine the Improve- 
ments how much they can save. 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston. 
Send for Circular and Pamphiets. 





Tr 


Rollstone Machine Co, 


Fircuspura, Mass, 

Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 

Waymouth Lathes, 
and large number of spec- 
ial machines. 

We also carry a large 
stock of Second-Hand Ma- 
chinery Send stamp for 
Catalogue. 





BUGE & aNadmee Go da wan an, 
Schuylkill Falls, 


Philadelphia. 





Sole manufacturers of the Excelsior Steel Tube 
Cleaners. Price, $1.00 per inch. Send for Circular con- 
taining names of users who consider it indispensable. 












Jewellers, Model 

Send for Catalogue, and state what “ind 
TALLMAN & McFADDEN, 

607 Market St., Philadelphia, Pa, 


TOOLS for Machinists, Carpenters, Amateurs, 
Makers, Blacksmiths, ete. 
of Tools you require, 





Improved Self-Regulating, Storm-Defying 
WIND MILL. 


The only Mill embracing all the recent 
improvements. Received Silver Medal at 
Paris Exposition in 1878. Five hundred in 
operation in the vicinity of New York. 
Every one warranted as to durability and 
quantity of water which can be pumped 
to any required height, from any location. 
The cost is small, compared with that of 
any other device now in use. Address, for 
.Catalogues, A. J. CORCORAN, 76 








ace oe -John St., New York, 
Monitor Binders rx: American Machinist, 


$1.00 EACH BY MAIL OR EXPKESS. 





THE FAR- FAMED 


(6... 
ral) ME FATOR 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


CLARK’S RUBBER WHEELS. 


This wheel is the best now 
in the market, and is attract 
ing the attention of large 
manufacturers on account of 
the great saving of floors, 
which is ten times greater 
than the this 
wheel. 

Adapted to all purposes 
viz.. warehouse trucks, plat 
form trucks, boxes, 
baskets and heavy casters. 
For full particulars, address 
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extra cost of 


scales, 


‘GEO. P. CLARK, Windsor Locks. Conn. 





WM. H. EDDY, 


WORCESTER, MASS. 


Manufacturer of 


BD's’ S 


TWIST DRILL GRINDING MAGHING, 


Grinds Drills to the same shape as the best Ma 
chinists do by hand. No skilled workman needed 
to use it. 


Refers to David W. Pond, Worcester, Mass.; N. 
B. Cushing, Jersey City, N, J.; W. H. Lewis; M. M 
Kingland. N. J., and Hill, Clarke’ & Co., Boston, 


Mass. Write for prices and description, 





I. P. MORRIS CO., 


SALES 
KELLY & LUDWIG, iy pF 
720 to 724 Filbert Street, 





AG KE 
COPELAND, 
80 Courtlandt Street, New York. 


Philadelphia. 
CUMMINGS & GRAY, McAFEE, WHEELER & CO., 
Cincinnati. 210 Spear St., San Francisco. 


STRONG’S PATENT 


Feed Water Heater and Fil 


MANUFACTURED BY 


- PHILADELPHIA. 


WTS: 
MORTON, REED & CO., Baltimore 
FRANK H, POND, 
709 Market St., St. Louis, 
GRAY & EVERSON, 
Pittsburgh, 
































16 AMERICAN 


BROWN & SHARPE M'F’G CO. 


PROVIDENCE, R. I. 


~~ MANUFACTURERS OF THE 


\ me mala >) 


UNIVERSAL 


~ Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 


of heavy machinery and tools. 


as would best adapt it for the class of work to be 
done, The cone has three diameters, each 34 inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes offeed. The spindlehoxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 
ded with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outerend. Cutters of 8 inches or less diameter can be 
used, The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 614 inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 11 inches. The epiral bed can be set at angles of 
35° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 114 inches. 
m Illustrated Catalogue sent per mail on appli- 
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Boring and Turning Mills, 


| ALL SIZES: 4, 5, 6, 8, 10, and 12 FEET SWINGS. 
| 





PATENTED = IMPROVEMENTS. 


New Patterns. 


4 Machinists Tools. 


The Latest and Best, at very 









—s =e : = Moderate Prices. 


NILES TOOL WORKS. 


HAMILTON, OHIO. 











HAMILTON, OHIO., U. 


New and Improved Patterns of 


CTHAM PUMPING MACHINERY. 


FOR | 
Boiler Feeding, Water Works 


and all general and special Pumping 
purposes. 






Send for New Catalogue, illustrating 
every variety of Pumping Machinery. 


Emery Wheels & Grinding Ma hines. 
THE TANITE CoO., 


Stroudsburg, Monroe County, Pa. 





Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock : 


Liverpool, Eng., 42, The Temple, Dale St. 
San francisco, 2 and 4 California St. 
Chicago, 152 and 14 Lake St. St. Louis, 209 North Third st. 
Cincinnati, 212 West Se :ond St - * $i to 819 North Second St 
Indianapolis, Cor. Maryiand and Dela- Louisville, 427 West M.im St 

ware Sts. Nashville, 23 West Side Public Square. 


JAMES W. SEE, 2sins, Sine 


Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 


In sections easy of transportation. No bolted, screwed 
or packed joints. All joints made by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of fuel. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 
pe ee 

ABCOCK & WILCOX, Engineers, 
80 Cortlandt St,, New York. 


born Viaduct, E. C. 
Sydney, N. 8S. W., 11 Pitt St. 

















GUN, AND 


tive builders, and others engaged in the manufacture | 


The essential features and motions are the same | 
as in our smaller Universal Milling Machine, with | 
such cnlorgemcnt of the whole machine and its parts | 


London, Eng., 9 St. Andrews, St. Hot- New Orleans, 26 Union St. 4 





MACHINIST. [Avausr 21, 1880 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MACHINISTS’ TOOLS. 


SEWING MACHINE MACHINERY. 





Renshaw Ratchet Drills, 


CUSHMAN’S COMBINATION LATHE CHUCKS, 


SX TERNAL AND INTERNAL CYLINDRICAL GAUGES, 
Newell’s Patent Planer Vise. 
Send for Tllustrated Catalogue and Price Lists. 


THE BILLINGS & SPENCER CO. 


HARTFORD, Ctl. U. BS. 


Manufacturers of the 
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hag 





i | 





BARWICK PATENT WRENCH & PIPE TONGS, Combined. 
Pipe Tongs, Screw Wrench and Coupling Pliers, all in one Tool. 
Will not crush a pipe. Adapted to any. shaped object, round, square. flat or oval. Always ready for their 
work without altering or changing any of the parts. Drop Forged from best Norway Iron and Bar Steel. 


rPeICH wis Ts. 


No. 0. Nickel-plated, takes from No.7 Wire to inch Pipe........... RR ea a oh Pe CO te a $2 00 
I s A . 

6 1, Finished and Polished, takes from Gas Burner to &% inch Pipe................ccececcsccccccecee 2.50 

«9. Ground and Finished takes from 4 inch to 1% inch Pipe........... cece esc cceecce: cecccceceees 4.00 

“ 8, ‘id 64 i -  g ~~ 2 = AP tae cielca aaa aiciisie sae aniewaleis| SEaene see 5.00 

* —. ™* “ mS -. 5. '* PR ai ar ake ateaie Neale ie clas gine eed 10.50 


“ 
Steel and Iron Snep-Aenainas of every Senerintios for Guns, Pistols, Sewing Machines, Machinists’ Tools 
y- , 


and Machinery genera nd for Illustrated Catalogue and Price List. ty 





Iron Gears of all sizes and kinds made to 











order. : O ry 
Brass Gears for Models, etc., on hand in 3 
large variety. o 
Geo. B. Grant, 100 Beverly St. Ee 
Send for circular. BOSTON. a A 
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se4 AIR COMPRESSORS. 
of PRICES REOUCED. SEND FOR NEW CATALOGUE. 


14 AND 16 WATER STREET, BROOKLYN,N.Y. 





| CLAYTON STEAM PUMP WORKS, 





G € 
| cation 


1OLD MEDAL AWARDED, PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


PLYMOUTH, PEARL & JOHN STREETS, BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Presses, Dies and Special Machinery 
FOR WORKING SHEET METALS, &e. 
FRUIT AND OTHER CAN TOOLS. 


JARVIS PATENT FURNAGE 


FOR SETTING STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 
The same principle as the SEEMENS’ PRocEss OF MAKING STEEL, utilizes the waste gases with hot air on 
top of the fire. 
Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, 
logwood chips, horse manure, &c. A. F. UPTON, General Agent, 
Send for Circular. 7 Oliver St., (P. O. Box 3401) Boston, Mass. 


BARKER & BERTON, New York Agents, 422 East 23d St. 








MANUFACTURER 


TAPS & DIES. 
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